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ABSTRACT 
This  r epor t  p r e s e n t s  the r e s u l t s  of a t e s t  p r o g r a m  reques ted  by Je t  
Propuls ion Labora tory  to  determine the e f fec ts  of a sequence of environments  
on the e l ec t r i ca l  p a r a m e t e r s  of the 2N2369 t r a n s i s t o r s  manufactured by 
Fa i rch i ld  Semiconductors .  The environments  consis ted of tempe r a tu re  
effects ,  t e m p e r a t u r e  s torage ,  thermal  and mechanica l  shock, vibrat ion,  
acce lera t ion ,  humidity,  low t empera tu re  and opera t ing  l ife.  
__ __ 
FE1’ hFE2’ vCE(SAT)’ vBE(SAT)’ ‘CBO’ P a r a m e t e r s  monitored w e r e  h 
BVCBO and BVEBO. 
One hundred and twenty t r a n s i s t o r s  w e r e  rece ived  f r o m  J e t  Propuls ion 
Labora tory  for  evaluation. 
The 110 remaining w e r e  divided into five t e s t  g roups .  Group I was  used  a s  
control  group. Group I1 was  subjected to the rma l  environments ,  operat ing 
life and low t e m p e r a t u r e  s torage .  Group I11 was  subjected to the rma l  and 
mechanical  environments ,  operating l ife and acce lera t ion .  Group I V  was  
subjected to the mechanical  environments ,  operat ing l ife and acce lera t ion .  
Group V was  placed immediately into an  operat ional  l i fe  t e s t .  
Ten  units w e r e  s e t  as ide  to check instrumentat ion.  
Initial e l ec t r i ca l  p a r a m e t e r  measu remen t s  w e r e  made  p r io r  to any 
environmental  t es t ing .  Four  fa i lures  w e r e  noted dur ing  the initial 
m e a s u r e m e n t s .  
degradat ion f a i lu re s .  
Two devices  were ca tas t rophic  f a i lu re s  and two had 
Devices  in Groups II and 111 were  then subjected to  the t e m p e r a t u r e  effects  t e s t ,  
Measu remen t s  w e r e  made  of the p a r a m e t e r s  while the device was  a t  
t e m p e r a t u r e .  
effects  t e s t .  
T h e r e  w e r e  13 catastrophic  f a i lu re s  during the t empera tu re  
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Following the t e m p e r a t u r e  e f f ec t s  t e s t ,  the  devices  in Groups I1 and I11 w e r e  
subjected to  a t empera tu re  s torage  t e s t  a t  an ambient  t e m p e r a t u r e  of 200°C 
for  a per iod of  200 hour s .  
t e m p e r a t u r e  s to rage  environment .  
one device had a degradat ion fa i lure .  
TWO fa i lures  w e r e  noted dur ing  the post  
One device was  a ca tas t rophic  fa i lure  and 
Devices  in Groups I1 and I11 w e r e  then subjected to ten cyc les  of t e m p e r a t u r e  
cycling f r o m  -55°C to t125"C.  
following the t e m p e r a t u r e  cycling environment .  
TWO devices  w e r e  ca tas t rophic  fa i lures  
Devices  in Groups I11 and IV w e r e  subjected to  ten shocks  each  with a 1500 G 
peak amplitude and a durat ion of 1 f. 5 mil l iseconds in each  of two d i rec t ions  
for  a total  of 20 blows. 
environmental  data  point. 
One catastrophic  fa i lure  was  noted a t  the post  
Devices  in Groups I11 and IV were  subjected to  t h r e e ,  f ive-minute  cyc les  of 35 G 
R M S sinusoidal acce lera t ion  f r o m  70 to  3000 to 70 cps  in each of two axes .  
One ca tas t rophic  f a i lu re  was  noted at the post environmental  da ta  point.  
Devices  in Groups I11 and IV were  subjected to ten  cyc le s  of humidity p e r  
MIL-STD-202B, Method 106A (excluding Step 7) .  Six ca tas t rophic  fa i lures  
w e r e  noted a t  the post environmental  da t a  point. 
on the  t r a n s i s t o r  l eads  and headers  following the humidity t e s t .  
Surface co r ros ion  was  noted 
All devices  w e r e  then subjected to 2000 h o u r s  of operat ing l i fe  a t  an  ambient  
t e m p e r a t u r e  of 100" C with a power diss ipat ion of 200 mil l iwat ts .  T h e r e  was  
a total  of s ixteen fa i lures  during operat ing l i f e .  
ca tas t rophic  f a i lu re s  and 9 devices had degradat ion f a i lu re s .  
Seven devices  w e r e  
The seven  
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ABSTRACT (Cont , ) 
ca tas t rophic  f a i lu re s  w e r e  pr imar i ly  due to  col lector  -base  breakdown. 
leakage cu r ren t  The  nine degradat ions w e r e  pr imar i ly  due to  I 
increas ing  m o r e  than one o r d e r  of magnitude f r o m  the init ial  value.  
CBO 
Devices  i n  Groups I11 and IV were  then subjected to  an acce lera t ion  t e s t  of 
20 ,000  GIs fo r  a per iod  of one minute in each  of the t h r e e  mutually 
perpendicular  axes .  
acce le ra t ion  t e s t .  
TWO devices w e r e  ca tas t rophic  fa i lures  following the 
The devices  in  Group I1 were  subjected to  a low t e m p e r a t u r e  s torage  t e s t ,  
-180°C non-operat ional ,  for  a period of 96 h o u r s .  
was  noted during the  post environmental  da ta  point.  
One ca tas t rophic  fa i lure  
Table  1 is a s u m m a r y  of the  fa i lures  noted during the environments  tes t ing.  
TABLE 1 
Mode Of Failure Versus  T e s t  Group 
+ NOTE: A device may be a failure on both lead  breakage  and another p a r a -  
m e t e r .  
4 I m  2 
I 0 2 .I- T 5 5070 
9 0 14 
1 8 80% 111 I 1 
12 60 70 IV I 2 4 2  -6 
0 12 2470 
r O T A L l  14 5 
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Measurement  data  f r o m  this test  w a s  analyzed in accordance  with JPL 
Specification ZPP20040 .  
pe r fo rmed  to  de t e rmine  if a significant change in measu remen t  values  
had o c c u r r e d  s ince the measu remen t s  w e r e  l a s t  taken.  
change could be e i ther  a shif t  in the  a r i t hme t i c  mean and/or the va r i ance  
( a m e a s u r e  of da ta  d ispers ion  o r  sp read ) .  In the in te rpre ta t ion  of the 
r e s u l t s ,  it  was  recognized that a s ta t i s t ica l ly  significant finding i s  not 
n e c e s s a r i l y  significant as an engineering r e su l t  (though significant 
engineer ing r e s u l t s  based upon m e a s u r e m e n t  da ta  should be s ta t i s t ica l ly  
significant) .  
possibly significant engineering r e s u l t s ,  and to  conf i rm engineer ing 
r e s u l t s  based upon the measurement  da ta .  
At each m e a s u r e m e n t  point an ana lys i s  was  
A significant 
In th i s  s e n s e  the s ta t i s t ica l  findings w e r e  used  to detect  
REPORT NO. 7-0057 P M  * OF 29 
His tog rams  w e r e  p repa red  on  the initial and final p a r a m e t e r  m e a s u r e m e n t s .  
The h i s tog rams  provide a quick visual izat ion of t he  measu remen t  data .  
They a r e  useful in sett ing rea l i s t ic  t o l e rances ,  and in detecting pronounced 
non-normali ty  of the measurement  dis t r ibut ions (which in t u r n  affect  
whether  o r  not a s ta t i s t ica l  resul t  is significant) .  
This  r epor t  is engineering or iented.  
with the engineering r e s u l t s  . 
Stat is t ical  findings are  incorpora ted  
iOI-A4 11/63 
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REPORT DATA 
1 . 0  INTRODUCTION - 
1 . 1  Obj e ct  ive s : 
The purpose of testing the Fa i rch i ld  Semiconductor 2N2369,  
N P N  Silicon Planar  Epitaxial T r a n s i s t o r  was  to gain information 
on device performance when subjected to  a sequence of environment 
This  information will de te rmine  the acceptabili ty of the device.  
1 . 2  Tes t  Plan:  
The 120 devices  received for tes t ing were  inspected for  physical  
anomalies  and numbered f rom 1 to 110 for  identification. The 
remaining ten devices w e r e  se t  as ide  for  u se  in  checking the 
instrumentat ion and operating l ife t e s t  c i r cu i t s .  
The devices  were  inser ted into Tektronix t r ans i s to r  adap te r s  during 
the pa rame te r  measu remen t s ,  No solder  connections were  made  
on the devices  a t  any t ime.  A special ly  designed multiple-package 
capability fixture made of magnesium was  used  for the mechanical 
shock and vibration environments.  Extensive r e s e a r c h  was 
conducted to  determine if any objectionable resonant  f requencies  
exis ted.  
resonances  below 3700 cps .  
Resul ts  proved these  f ix tures  had no measu reab le  
Pa r ar ne t e r s i-110 iii t 0 red aft  e r e a c h env i r c nm e nt a1 expc s IC? r e we r e 
a s  follow's: 
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The  preceding p a r a m e t e r s  will  be r e f e r r e d  to  h e r e a f t e r  in th i s  
r epor t  as "post environmental  measu remen t s " .  
ob' The initial and final e lec t r ica l  m e a s u r e m e n t s  included C 
the switching times and the  post  environmental  
m e a s u r e m e n t s .  
I 
Table 1 gives  the requi rements  of these  m e a s u r e m e n t s  in 
addition to the electr ical  c h a r a c t e r i s t i c s  of the  devices  under 
t e s t .  
All measu remen t s  were made  at room ambient  t e m p e r a t u r e  
(25°C *3"C)  and the devices  w e r e  allowed t o  s tab i l ize  fo r  a 
minimum of eight hours  before  any m e a s u r e m e n t s  w e r e  made ,  
un less  o therwise  specified.  
P r i o r  to the init ial  measu remen t s  the devices  w e r e  divided 
into five groups as follows 
Group I - Devices numbered  1-10 inclusive w e r e  used  as 
control devices  and w e r e  m e a s u r e d  at each  data  
point. 
Group I1 - Devices numbered  11-30 inclusive w e r e  used  as  
thermal  environment  units.  
Group 111 - Devices numbered  31-40 inclusive w e r e  used  as 
thermal  and mechanical  environment  uni ts .  
Group IV - Devices numbered  41-60 inclusive w e r e  used  as  
mechanical environment uni ts .  
Group V - Devices numbered  61-110 inclusive were  used  as  the  
operating l i fe  test units and did not undergo the 
thermal  o r  mechanical  t e s t s .  
r 
~ REPORT NO. 7-0057 
~ ~- 
INTRODUCTION (Cont. 1 - 1.0 
1 . 2  Tes t  P l an  (Con t . ) :  
The  devices  i n  Group I through V w e r e  subjected to the envi ronments  
l i s ted  in Table  2. 
1. 
1 
1 
TABLE 1 
Elec t r ica l  Requirements  
A L  
MAX. 
:NVI. 
MAX, 
-
~~ 
UNITS 
INIT 
MIN. - 
IO 
'ARAMETER CONDITION SYMBOL 
_____ 
' o rward  
;u r  rent  Gain h ~ ~ i  
120 I =10 ma Pu l se  C 
VCE=l. ov 
h F E 2  I -=lo0 ma P u l s e  C 
VCE=2V 
!O 
- 
I .  7 
- 
. 935  iaturation 
roltage s V~~ (SAT) 
0 . 8 5  V I =10 ma 
I =1.0 ma 
C 
B 
CE (SAT) I =10 ma 
I = 1 . 0  ma 
C 
B 
0 . 2 5  
~ 
V . 2 7 5  
;apac it anc e 'ob VCB=5V 
I =o E 
4 Pf 
'CBO Vc-=20V 0 . 4  ua deakage l u r r e n t  
3reakdown 
roltage BVCBO 
38 V I = 10 ua C 
15 14 'CEO ( s US T I =10 ma P u l s e  C V 
B V ~ ~ ~  4.0 v I = l o  ua E 
I =o C 
;witching 
. i m e s  -I. 7 I =I B1.=IB2.=10mz 13 n s e c .  
on T 
~~ 
I =10 ma I =3 C B1 
ma IB2=1. 5 ma 
18 n s e c .  
I 
I 
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I 
8 
8 
8 
1 .0  
1 . 2  
INTRODUCTION (Cont. ) - 
T e s t  P l an  (Cont.  ) :  
PARAMETER 
Switching 
T i m e s  
TABLE 1 (Cont . )  
INITIAL 
MIN. MAX. I CONDITION I SYMBOL 
Teff - 18 B1= I =10ma I 
3 m a 1  =1 .5  ma 
C 
B2 
TABLE 2 .  
T e s t s  To  Which Each  GrouD Was Subiected 
zL&L POST ENVI. 
p 0." A / 
Initial Measuremen t s  
P a r a g r a p h  2. 2 X X X X X 
P a r a g r a p h  2. 3 -r X X 
P a r a g r a p h  2 . 4  ak X X 
P a r a g r a p h  2 .5  1. X X 
P a r a g r a p h  2 . 6  * X X 
P a r a g r a p h  2. 7 + X X 
T e m p e r a t u r e  Effects  
.I 
T e m p e r a t u r e  Storage 
T e m p e r a t u r e  Cycling 
* 
Mechanic a1 Shock 
Vibrat ion 
Humid it y 
X X .I, P a r a g r a p h  2 . 8  
Operat ing Life (2000 Hours)  
P a r a g r a p h  2 . 9  Y X X X X 
P a r a g r a p h  2 .9  1. X X X X 
P a r a g r a p h  2. 10 )$ X 
.I 
Final Measuremen t s  
.I, 
Low T e m p e r a t u r e  
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1 . 0  INTRODUCTION (Cont. 1 - 
1 . 2  T e s t  P lan  (Cont . ) :  
TABLE 2.  (Con t . )  
:: The devices  in  Group I w e r e  measured  at  each  da ta  point. 
1 . 2 . 1  
1 . 2 . 2  
Fa i lu re  Anal ys i  s : 
Any device which failed catastrophical ly  was  removed f r o m  the 
tes t ing sequence and subjected to fa i lure  ana lys i s .  A f a i lu re  
descr ipt ion for  each  fai lure  appea r s  in the conclusions section 
of th i s  r e p o r t .  
Degradation Cr i t e r i a :  
Cur ren t  Gain: 
hFE2 
Leakage Cur  rent :  
Breakdown Voltage: 
Saturation Voltage: 
*20% of the init ial  measu remen t  value or 
a minimum Beta of 36 or  a maximum Beta 
of 132. 
&207’0 of the init ial  measu remen t  value o r  a 
min imum Beta  of 18. 
f 10070 of the max imum specification l imi t  
o r  one o r d e r  of magnitude change above 10 
namps ,  whichever was  smaller. 
9570 of the minimum specification l imi t  
+1OoJo i n c r e a s e  in maximum specification 
l imi t .  
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8 
t 
1 
I 
I 
1 
4 lb 
Tempe ratur  e 
Effects  Shock 
8 
1 
s 
I 
8 
I 
I 
Group I11 #. 
31 -40 
I 
I 
I 
2.0  TEST PROCEDURES- 
2.1 T e s t  Sequence Flow Diagram: 
INITIAL ELECTRICAL MEASUREMENTS 
(110) 
I I I I 
GROUP I GROUP I1 11-30 GROUP IV GROUP V 
1 - 10 
I 
GROUP 111 31 -40 
I 
41-60 + 
Vibration 0 
(I * 
I I I 
P o s t  Environmental  Measurements  
The rma l  Shock Humidity 
61  
Operat ing Life I 
.10 
1 
1 I 
1 J J 
I 
Post Environmental  Measuremen t s  
at 100, 250, 500 and 1000 Hours  
4 G G 
I 
I Fina l  Elec t r ica l  Measurements  at 2000 Hours  
I 1 I 
1 
I J A 
4 
Pos t  Environmental  Measuremen t s  I 
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2 . 2  Initial E lec t r i ca l  P a r a m e t e r  T e s t :  
TEST PROCEDURES (Cont.  ) - 
Initial measu remen t s  of the e l ec t r i ca l  p a r a m e t e r s  w e r e  
per formed per  the  requi rements  of Table  I, on the Continental 
Device Corporat ion t e s t  equipment.  
2 . 3  TemDerature  Effects T e s t :  
3OoC 
The devices  in Group I1 and 111 w e r e  subjected to  the  t e m p e r a t u r e  
effects t e s t  as follows: The t e s t  devices  w e r e  mounted into c l ips  
on a Continental Device Corporat ion operat ing l i fe  t e s t  board.  
The board was inser ted into a connector  on the door  of the t e s t  
chamber .  A s imi la r  board  was  in se r t ed  into the  connector  on 
the outs ide of the chamber .  A shroud was  instal led ove r  both 
boa rds  and a flow of d r y  ni t rogen used as a moi s tu re  shield.  
The devices  w e r e  subjected to the t e m p e r a t u r e  effects  t e s t  a s  
shown in F igu re  1. 
I 5OoC - 
I25OC - 
75oc- 
V = MEASUREMENT DATA POINT 
AFTER STERILIZATION 
W W 
L A- -55oc 
Figure  1. T e m p e r a t u r e  Effects  
3OoC 
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2 . 0  TEST PROCEDURES (Cont.  ) - 
2 . 4  Tempera tu re  Storage Tes t :  
Devices in Group I1 and I11 were  subjected to  an  ambient  
t empera tu re  of 200" C *So C, non-operating, for a durat ion of 
200 hours .  
per formed a t  the completion of the t empera tu re  s torage  t e s t .  
The post environmental  measu remen t s  w e r e  
2.  5 The rma l  Shock Test :  
I 
I 
I 
The devices  in Group I11 and IV were  subjected to ten  impacts ,  
each impact having a 1500 G peak ampli tude and a duration of 
1 f. 5 mill iseconds in both a rad ia l  and a longitudinal direct ion 
for a total  of 20 blows. Pos t  environmental  measu remen t s  w e r e  
perfoi-imed a t  the cer;.,pleticn of the mechanical  shock t e s t .  
2.  7 Vibration Tes t :  
I 
1 
8 
8 
The t r a n s i s t o r s  in  Group I1 and I11 w e r e  subjected to ten cycles  
of t he rma l  shock a s  follows: I The devices  w e r e  exposed to a 
t empera tu re  of -55°C - 3 :  
were  then removed f rom the ex t r eme  cold and immediately 
placed in a chamber a t  t 125°Ct30c  for  a per iod of 30 minutes .  
for a per iod of 30 minutes .  They t o  c 
-0" c 
Transi t ion between chambers  was l e s s  than two minutes .  The 
sequence f r o m  cold to hot i s  one cycle and was  continued for  a 
total  of ten cyc les .  
per formed at  the completion of t he rma l  shock. 
The post environmental  measu remen t s  w e r e  
2 . 6  Mechanical Shock Test :  
The devices  in Group I11 and IV w e r e  secu re ly  mounted in a 
specially designed multiple-package f ixture  made  of magnes ium.  
Extensive r e sea rch  was  conducted to de t e rmine  i f  any objectionable 
resonant  frequencies exis ted.  Resul t s  proved these  special  I 
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1 
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8 
1 
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8 
8 
8 
8 
I 
8 
8 
I. 
2 . 0  
2 . 7  Vibration Tes t  (Cont. ) :  
TEST PROCEDURES (Cont. ) - 
f ix tures  had no measurable  resonances  below 3700 cps  
The devices were subjected to th ree  cycles  of 35 G R M S  
sinusoidal accelerat ion swept f rom 70 to 3000 to 70 cps .  
The t r a n s i s t o r s  were v ibra ted  in both the radial  and 
longitudinal axes .  Vibration t ime was five minutes  pe r  
sweep for a total of 15 minutes  in each plane.  Pos t  
environmental  measurements  were  pe r fo rmed  at  the 
completion of the vibration t e s t .  
2 . 8  Humidity Test :  
The devices in  Group I11 and IV were  subjected to ten cyc les  
of humidity p e r  MIL-STD-202B, Method 106A, F igure  106-1 
(excluding Step 7 ) .  Pos t  environmental  measu remen t s  were  
per formed at the completion of the humidity t e s t .  
2 . 9  Operating Life Test :  
The devices in Group 11, 111, IV and V were  subjected to an  
operating l ife test for  a period of 2000 hours  a t  a ambient 
t3" C. -0" t empera tu re  of 100" 
common base mode with a V 
mil l iamps for a maximum power dissipation of 200 mil l iwat ts .  
The operating life t e s t  was  interrupted a t  100 hours ,  250 hour s ,  
The devices  were  operated in a 
of 6 .  5 of 3 0 . 8  volts and a I CB C 
500 hours ,  1000 hours  and 2000 hours  for e l ec t r i ca l  p a r a m e t e r  
measu remen t s .  After each interrupt ion a minimum of eight 
hours  was allowed for  stabil ization at  room ambient 
t empera tu re  before the post environmental  measu remen t s  w e r e  
made .  At the completion of the 2000 hours  l ife t e s t  a minimum 
I 
~~ ~~~ 
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2 . 0  
2 . 9  Operating Life  Test (Cont . ) :  
TEST PROCEDURES (Cont.  ) - 
of 48 hours  was  allowed for stabil ization before  the final 
e lec t r ica l  measurements  w e r e  made .  The final m e a s u r e m e n t s  
were  made before  Group I1 was subjected to the low t empera tu re  
and Group I11 and IV w e r e  subjected to acce lera t ion .  The 
life t e s t  c i rcu i t  i s  included in the Appendix of this r epor t .  
2 .10 Accelerat ion Test :  
At J e t  Propuls ion Labora tory  the devices  in Group I11 and IV 
w e r e  subjected to an accelerat ion t e s t  of 20,000 G for a per iod 
of oiie minute in each of the  t h r e e  rnrrtually perpendicular  
planes.  
completion of the acce lera t ion  t e s t .  
Pos t  environmental m e a s u r e m e n t s  were  made at the 
2.11 Low TemDerature Tes t :  
PAGE 14 OF 29 REPORT NO. 7-0057 
The devices in Group 11, non-operational,  w e r e  subjected to 
a low tempera ture  t e s t  a t  j e t  Propuls ion Labora tory .  
devices  w e r e  subjected to an ambient t empera tu re  of -180°C 
for  a period of 96 hour s .  Pos t  environmental  p a r a m e t e r  
measu remen t s  were made  a t  the completion of the low 
t empera tu re  t e s t ,  
The 
3 . 0  TEST RESULTS- 
3 .  1 Initial E lec t r ica l  P a r a m e t e r  Tes t  Resul t s :  
Initial e lec t r ica l  pa rame te r  m e a s u r e m e n t s  were  within the 
manufac turer ' s  specification with the exception of four devices .  
Two devices  were catastrophic  f a i lu re s  and two devices  w e r e  
below the manufac turer ' s  specif icat ion on BV Table  3 CBO' 
i s  a summary  of the fa i lures  noted during the init ial  
pa rame te r  measurements .  
8 
1 
1 
8 
8 
I 
ID 
8 
I 
I 
8 
8 
I 
8 
I 
I 
8 
I 
No 
3 . 0  
3 . 1  
F 
DEVICE 
NO.  
76 
9 5  
99 
TEST RESULTS (Cont. 1 - 
Initial E lec t r i ca l  P a r a m e t e r  T e s t  Resu l t s  (Cont.  ) :  
FAILURE 
CLASSIFICATION 
~~ ~~ 
Cat a s  t rophic 
Catastrophic  
Degradation 
Degradation 
TABLE 3 
nit  ial Par ame t e r Mea s u r  e m  ent s 
ME AS URED 
PARAMETER VALUE WHEN 
FAILURE FIRST DETECTED 
2 . 4  Volts 
2 . 4  Volts 
Short  
3 . 4  Volts 
BVCBO 
B V ~ ~ ~  
BVCBO 
B V ~ ~ ~  
I 3 4 . 3  Volts BVCBO 
3 9 . 4  Volts BVCBO I 
3 . 2  Tempera tu re  Effects T e s t  Resul t s :  
FINAL 
VALUE 
3 4 . 1  Volts 
39. 6 Volts 
T h e r e  w e r e  13 catastrophic  fa i lures  during the  t e m p e r a t u r e  
effects t e s t .  
13 ca tas t rophic  fa i lures .  
confidence l imi t s  of the m e a n  is  included in the appendix of 
th i s  r epor t  fo r  each of the p a r a m e t e r s  m e a s u r e d  during 
the t empera tu re  e f fec ts  t e s t .  
of the fa i lures  noted during the t e m p e r a t u r e  effects  p a r a m e t e r  
measu remen t s .  
Secondary breakdown was  noted on t h r e e  of the  
A plot of the mean and 90% 
Table 4 is a s u m m a r y  
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Catastrophic  
Cat a s t rophic  
Catastrophic  
30°C (1s t )  
75" c 
30°C (1s t )  
- -- 
Catastrophic  
Catastrophic  
Catastrophic  
Catastrophic  
Catastrophic  
Catastrophic  
Short  BVCBO 75" c 
175" C BVCBO Open 
B V ~ ~ ~  Open 
Short  BVCBO 
BVCBO 
BVCBO 
BVCBO 
75" c 
75" c 
75" c 
75" c 
Short  
Short  
Short  
BVCBO 
B V ~ ~ ~  
Catastrophic  150" C Short  
Open 
3 . 0  
3 . 2  
TEST RESULTS (Cont. ) - 
Tempera tu re  Effects T e s t  Resul t s  (Cont.  ) :  
TABLE 4 
F a i l u r e s  Noted Following Tempera tu re  Effects  
MEASURED 
VALUE WHEN 
DETECTED 
PARAMETER 
FAILURE 
DEVICE 
NO. 
11 
FAILURE WHEN FIRST 
Catastrophic  30" C (1s t )  BVCBO Short  
b 
I 
12 I Short  BVCBO 
13 8 
I 
8 
Short 
Short  
BVCBO 
B V ~ ~ ~  
14 I Short  B V ~ ~ ~  
15 
21 
22 
23 
26 
27 
28 Catastrophic  I 75°C I Short  BVCBO 
31 Catastrophic  I 150°C 1 7 . 3 5  Volts BVCBO 
I 
I 
I Short  ' B V ~ ~ ~ O  . _ .  I 
34 
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FAILURE I CLASSIFICATION DEVICE NO. 
I 
I 
1 
8 
PARAMETER 
FAILURE 
3 . 0  
3 . 3  
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TEST RESULTS (Cont. ) - 
Tempera tu re  Storage Tes t  Resul t s :  
The re  w e r e  two fai lures  noted a t  the e l ec t r i ca l  p a r a m e t e r  
REPORT No. 7-0057  PAGE 17  OF 29 
measurement  data point following the t empera tu re  s torage  
t e s t .  Table 5 i s  a s u m m a r y  of the fa i lures  noted. 
TABLE 5 
F a i l u r e s  Noted Following Tempera tu re  Storage 
DEVICE FAILURE PARAMETER 
NO. CLASSIFICATION FAILURE 
29 I Catastrophic I BVCBO 
38 I Degradation I BVCBO 
MEASURED 
VALUE WHEN 
DETECTED 
Short  
Short  
3 7 . 4  Volts 
3 . 4  Therma l  Shock Test  Resul t s :  
T h e r e  were  two catastrophic  fa i lures  noted at  the electr ical  
pa rame te r  measurement  data point following the thermal  
shock tes t .  Table 6 is a summary  of the fa i lures  noted. 
TABLE 6 
F a i l u r e s  Noted Following Therma l  Shock 
8 I Catastrophic I BVCBO 
17 I Catastrophic I BVCBO 
MEASURED 
VALUE WHEN 
DETECTED 
Short  
Short  
601-A4 11/63 
3 . 0  
3 . 5  Mechanical Shock Test Resul t s :  
TEST RESULTS (Cont. ) - 
35 
~~~ ~ 
One catastrophic  fa i lure  was  noted during the post  
Short  BVCBO Cat a s t rophic  
environmental  data  point. Table  7 is  a s u m m a r y  of the 
DEVICE 
NO. 
41 
fa i lure  noted during the mechanical  shock t e s t .  
ME AS UR E D  
CLASSIFICATION FAILURE DETECTED 
FAILURE PARAMETER VALUE WHEN 
3 .  81 I Degradation I B V ~ ~ ~  
TABLE 7 
F a i l u r e s  Noted Following Mechanical Shock 
MEASURED I DETECTED PARAMETER VALUE WHEN I CLASSIFICATION I FAILURE FAILURE DEVICE NO. 
3 . 6  Vibration T e s t  Results:  
One degradat ion fai lure  was  noted during the  post  environmental  
da ta  point. Table  8 i s  a s u m m a r y  of the fa i lure  noted during 
the vibrat ion tes t  
TABLE 8 
F a i l u r e s  Noted Following Vibration 
3 . 7  - Humidity T e s t  Results:  
Six catastrophic  fa i lures  w e r e  noted at the post environmental  
medsurerrienta.  Table 9 is a s u m m a r y  of the f a i l u r e s  noted 
during the  humidity t e s t .  The  devices  subjected to  the humidity 
t e s t  a l s o  w e r e  noted as having su r face  co r ros ion  on the 
l eads  and heads.  
J 
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I 
1 
II 
1 
1 
I 
1, 
3.0 
3 . 7  
TEST RESULTS (Cont. ) :  
Humiditv Tes t  Results (Cont.  ) :  
TABLE 9 
Fa i lu re s  Noted Following Humidity 
MEASURED 
VALUE WHEN 
DETECTED 
Short  
Short  
DEVICE 
NO. 
PARAMETER 
FAILURE 
FAILURE 
CLASSIFICATION 
Catastrophic 3 2  BVCBO 
B V ~ ~ ~  
3 3  Short Catastrophic 
Short  
42 Cat as  t rophic Short 
Short  
Short  Catastrophic 50 
Short  
56 Short  Cat as t r o  phic 
Short  
Cat a strophic 59 Short  
Short  
3 .8  Operating Life Test  Resul t s :  
An increase  of col lector-base leakage ( I  
throughout the operating l i fe  t e s t .  
catastrophic  and  8 degradation fa i lurcs  dur  fig this t e s t .  
Resul t s  of the test  a r e  summar ized  in Table 10 comparing 
mode of failure v e r s u s  t ime .  
) was noted CBO 
There  were  seven 
I 
I 
8 
I 
1 I 
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8 
I 
FAILURE 
CLASSIFICATION 
3 . 0  
ME AS URE D 
PARAMETER VALUE WHEN FINAL 
FAILURE DETECTED VALUE 
TEST RESULTS (Cont. ) - 
Catas t rophic  Lead - -  
26. 3 hFE2 Degradation 
3 .8  Operating Li fe  Tes t  Resu l t s  (Cont.  ) :  
- -  
30. 3 
DEVICE 
NO. 
47 
82 
86 
36 
Degradation 
Degradation 
Cat as  t rophic 
107 
Short 
260 n a  
BVCBO 
'CBO 
- -  
4 na 
250 -Hour 
43 Catastrophic 15 Volts BVCBO 
- -  
87 I Catas t rophic  
ICBO 
ICBO 
BVCBO 
BVCBO 
I 
~~ 
500-Hour 
Degradation 
Degradation 
150 n a  
1030 n a  192 n a  
3ho rt I - -  
I 
I - -  short  
88 n a  140 na ICBO 
I140 n a  I a8 na 'CBO 
I 1000-Hour I 
46 Cat a s t rophic  Sho r t - -  I BVCBO 
Catas t rophic  
Degradation 
96 De g r ad a t  ion h~~ 1 139.4 I 56 .2  
2000 -Hour 
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1 
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I 
DEVICE FAILURE 
NO. CLASSIFICATION 
I 
1 
I 
MEASURED 
PARAMETER VALUE WHEN FINAL 
FAILURE DETECTED VALUE 
I 
I 
I 
I 
51 
70 
3 . 0  TEST RESULTS (Cont. ) - 
2000 -Hour (Cont . ) 
Degradation 850 na  - -  
Catastrophic  Shor t  - -  
'CBO 
BVCBO 
3 . 8  
5 2  
Operat ing Life Test Resul t s  (Cont. ) :  I 
Catastrophic 
3 . 9  Accelerat ion T e  st R e  su i t s  : 
Two catastrophic  f a i lu re s  w e r e  noted during the post 
environmental  data point. Table  11 is  a s u m m a r y  of the 
f a i lu re s  noted during the acce lera t ion  t e s t .  
TABLE 11 
F a i l u r e s  Noted Following Accelerat ion 
FAILURE 
NO. I CLASSIFICATION 
37 Catastrophic I 
PARAMETER 
FAILURE 
Lead 
MEASURED 
VALUE WHEN 
DETECTED 
Open 
Device No. 37 was  opened and it was  found that  the base lead was 
broken f r e e  of the dice.  
3 .10  Low Tempera ture  T e s t  Resul t s :  
One catastrophic fa i lure  was noted during the post 
environmental  data point. Table  12 is  a s u m m a r y  of the  
mode  of fa i lure .  
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TEST RESULTS (Cont. ) - 
Low Tempera tu re  T e s t  Resul t s  ICont. 1:  
PAGE 22 OF 29 REPORT NO. 7-0057 
TABLE 12 
Fa i lu re s  Noted Following Low T e m p e r a t u r e  
I I 
FAILURE PARAMETER 
NO. I CLASSIFICATION I FAILURE 
16 
I I 
I BVCBO I Catastrophic 
ME AS URED 
VALUE WHEN 
DETECTED 
Short  
4 . 0  FAILURE ANALYSIS- 
All devices  regarded as fa i lures  as a resu l t  of the  test 
p rogram were  checked on the  Tektronix 575 Trans i s to r  
Curve T r a c e r .  
environment sections.  
Fa i lure  analysis  a p p e a r s  under the  specific 
I 
I 
I 
I 
I 
I 
II) 
I 
I 
I 
I 
B 
1 
I 
I 
1 
I 
B 
I. 
OENERAL PRECISION, INC. 
INCORMATION SVSTEMS GROUP 
5 . 0  STATISTICAL INTERPRETATION OF RESULTS- 
A r e su l t  which i s  s ta t is t ical ly  significant i s  one which i s  
significant at a confidence level  of 95 p e r  cent.  That is, we 
make  a s ta tement  that the change observed  i s  due to  a cause  
o ther  than change; we expect t h i s  s ta tement  to be c o r r e c t  to the  
extent that  if  the tes t  w e r e  repea ted  with s imi l a r  uni ts ,  the s a m e  
genera l  resu l t  would be obtained 95  pe r  cent of the t ime.  
REPORT NO. 7-0057 PAGE. 23 OF 29 
Often the cause  of a s ta t is t ical ly  significant resu l t  is  due to a 
shift in accuracy  of the measu remen t  ins t rument  r a t h e r  than a n  
effect of environmental  s t r e s s .  
by examination of the control  unit m e a s u r e m e n t s .  
where  the cause  of change is instrumentat ion accu racy  r a t h e r  than 
environmental  effect, the r e su l t  i s  not repor ted  as being 
s ta t is t ical ly  significant. 
Th i s  can usually be  de t e rmined  
In such  c a s e s ,  
5.1 Fa i lu re s :  
Th i r t een  out of 3 0  units fa i led dur ing  t e m p e r a t u r e  effects .  Eleven 
of the  f a i lu re s  occurred  in Group I1 which would indicate that 
uni ts  in Group I1 a r e  significantly different f rom units in Group 
111, yet both groups should be the s a m e .  
Out of 3 3  units subjected t o  mechanical  and/or t h e r m a l  s t r e s s ,  
eight f a i lu re s  occurred  dur ing  the f i r s t  100 hours  of life t e s t .  
It can  not be sa id  that the causat ive fac tor  of fa i lure  w e r e  the 
mechanical  and/or  t he rma l  s t r e s s e s ,  fo r  by 250 hours  the control  
group had proportionately the same number  of f a i lu re s  as Group 
11,111, and IV. Of interest  is the  proport ionately few fa i lu re s  in 
Group V .  
60l-A4 11/63 
5 . 0  STATISTICAL INTERPRETATION OF RESULTS (Cont. ) - 
I out of 14 had fai led in  Group IV. 
5. 1 Fa i lu re s  (Cont . ) : 
cent.  One unit in Group IV had a d e c r e a s e  of 4 3 . 9 .  
I 
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Following 1000 hour s  of l i fe  t e s t  it  was  observed  that t h ree  units 
During accelerat ion,  five out of fourteen units failed.  
The re  were  no significant changes observed  on the following 
p a r a m e t e r s  : 
Teff' 
5 . 2 . 1  Vibration : 
and on’ T 
Group IV had a statist ically significant mean  inc rease  of 1 .  8 
pe r  cent.  
5. 2 . 2  Life Tes t :  
100 Hours  
Group IV had a statist ically s ignif icantmean inc rease  of 1. 8 p e r  
cent.  Group V had a s ta t is t ical ly  significant mean  d e c r e a s e  of  
4 .  3 p e r  cent.  One unit in Group V had a measu remen t  d e c r e a s e  
of 31. 3 .  
250 Hours:  
Group IV had a statist ically significant mean  inc rease  of 2 .  7 p e r  
cent .  One unit in Group IV had a measu remen t  inc rease  of 11.9.  
Group V had a statist ically significant mean  d e c r e a s e  of 1 .  5 pe r  
cent.  
500 Hours  
Group I1 had a statist ically significant mean d e c r e a s e  of 2.  0 p e r  
I 
I 
E 
4 
STATISTICAL INTERPRETATION O F  RESULTS (Cont. ) - -5 . 0  
5 . 2  hFEl  (Cont. ): 
5 . 2 . 2  Life T e s t  (Cont . ) :  
1000 Hours  
Groups 11, 111, and IV had  a s ta t is t ical ly  significant mean 
inc rease  of 4. 3, 3 . 9 ,  and 5 . 5  respect ively.  Group V had a 
range  of change f rom - 2 5 . 8  to 14 .7 .  
2000 Hours  
Group IV had a statist ically significant mean  d e c r e a s e  of 3 .  8 
p e r  cent.  Group V had a range  of change f rom -36.6 to 2 7 . 0 .  
5. 2 .  3 Acceleration: 
Group V had a statist ically significant mean d e c r e a s e  of 1.  1 p e r  
cent.  
5 . 2 . 4  Low Tempera tu re :  
Group I1 had a statist ically significant mean d e c r e a s e  of 1 .  0 pe r  
cent.  
hFE2: 5 . 3  
5 . 3 . 1  Life Test :  
100 Hours  
Groups 111, IV, and V had a s ta t is t ical ly  significant mean 
inc rease  of 0 . 9 ,  1 .0  and 1 . 4  p e r  cent respect ively.  
:ooc Hours  
Group V had a statist ically significant mean  i n c r e a s e  of 2.  7 per  
cent.  
2000 Hours  
Groups 11, IV, and V had a s ta t is t ical ly  significant mean  d e c r e a s e  
of 4.6, 4. 4, and 11. 1 p e r  cent  respect ively.  The range of 
I I 
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5 . 0  
5. 3 
STATISTICAL INTERPRETATION O F  RESULTS (Cont. ) - 
hFE2 (Cont ) :  
5 . 3 . 1  Life Tes t  (Cont. ) :  
2000 Hours  (Cont.)  
measu remen t  change for  Group V was  f r o m  -18. 1 to 17 .0  
5.4 'GELSAT): 
5 . 4 . 1  Initial: 
Group I1 had one unit with a measu remen t  of 9 .  3 volts 
5 . 4 . 2  Shock: 
Group IV had a statist ically significant mean  i n c r e a s e  of 2.  5 p e r  
cent.  
5 . 4 . 3  Life Test :  
250 Hours  
Group V had a statist ically significant mean  inc rease  of 2. 7 p e r  
cent.  
500 Hours  
Group IV had a statist ically significant mean  inc rease  of 2.  8 p e r  
cent.  
2.  2 p e r  cent.  
Group V had a s ta t is t ical ly  significant mean  d e c r e a s e  of I 
5 . 5  
5 .6  
BVCBO: 
No significant mean changes w e r e  observed.  
for individual units ranged from - 1 3 .  2 vol ts  to  12.4 volts .  
Measurement  change 
B V ~ ~ ~ :  
No significant mean changes were  observed.  
I11 had an inc rease  of 46. 2 volts during o r  following acce lera t ion .  
One unit in Group 
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5 . 0  STATISTICAL INTERPRETATION O F  RESULTS (Cont.  ) - 
5 . 7  'CBO: 
Group V had a significant mean i n c r e a s e  of 3 7 .  7 ,  31. 9 and 
3 0 .  9 pe r  cent a f te r  100, 250, and 500 hour s  of life t e s t  
respect ively.  
6 . 0  CONCLUSIONS - 
T h e r e  was  a 
p rogram;  th i r ty  five w e r e  ca tas t rophic  f a i lu re s ,  seven w e r e  
degradation f a i l u r e s  on I 
v e r s u s  t e s t  group i s  included in Table 13. Of in t e re s t  is the  
high percentage  of catastrophic  f a i lu re s  in the control  group 
(Group I) .  
the  o ther  devices  were subjected to ,  but had four  ca tas t rophic  
f a i lu re s .  
breakdown voltages o r  c u r r e n t s  along with the susceptibil i ty of 
the device to exhibit secondary breakdown may  have been the 
cause  of the  catastrophic  f a i lu re s .  
geometry of t he  dice and p lanar  construct ion prevent  anything 
total  of 51 f a i lu re s  noted during the  tes t ing 
A s u m m a r y  of mode of fa i lure  CBO' 
This  group did not s e e  any of the environments  
A possibility ex i s t s  that repea ted  application of 
The ex t remely  sma l l  
m o r e  than a hypothesis of the cause  of the ca tas t rophic  f a i lu re s .  
f a i lu re s  i s  due to an  inc rease  of CBO The la rge  percentage of I 
leakage c u r r e n t  g rea t e r  than one o r d e r  of magnitude f rom the 
init ial  value.  
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9 
1 
2 
2 
14 
1 
1 
0 
0 
0 
2 
I 
3 
I 
1 
I 
1 
6 . 0  CONCLUSIONS (Gont. ) - 
TABLE 13 
Mode Of Fa i lu re  Versus  T e s t  Group 
w 
z 
3 0 0 I 0 2 * 5 I 
1 
8 
I 
8 
8 
I1 4 0 0 0 0 14 
111 5 0 1 0 1 8 80% 
IV 5 0 1 2  60% 
2 12 v 2 0 
7 2 5 rOTAL 4 
1 
I 
1 
I 
:: NOTE: A device may be a failure on both lead  breakage  and another 
p a r a m e t e r .  
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APPENDIX 1 
This  Appendix contains  a Description Of Apparatus ,  
Life T e s t  Circui t ,  Graphs ,  J .  P. L. F o r m a t  and, 
His tograms 
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DESCRIPTION OF APPARATUS- 
GENERAL PRECISION. INC. 
INFORMATION SVSTEMS GROUP 
Leakage T e s t e r ,  MTD-18- 1,  Continental Device Corporat ion 
REPORT NO. 7-0057 A1 OF A8 
Pulsed  VSAT T e s t e r ,  53014-3, Continental Device Corporat ion 
Beta T e s t e r ,  4301 3, Continental Device Corporat ion 
Beta T e s t e r ,  43014-1-1, Continental Device Corporat ion 
LVCE T e s t e r ,  MT -16-2, Continental Device Corporation 
Capacitance Bridge,  Model 75A-S8, Boonton Elec t ronics  
Corporation S/N 602 
Digital Voltmeter ,  Model 7300-A, Cimron Corporation S/N 1342 
LIFE TEST CIRCUIT 
RE RL 
vcc 
vcc 
'EE 
RL 
RE 
IE  
VCB 
pD 
= 64 Volts 
= 6 . 5  Volts 
= 5 . 1 K  
= 1 . O K  
= 6 . 5  ma 
= 30.8 Volts 
= 200 mw 
601-A-I 11/63 
F r o m  a s t a t i s t i ca l  approach the Tempera tu re  Effects  cu rves  
a r e  meaningful. Since the calculations of the mean  for  each  
t e s t  point include the maverick da ta  points,,the mean shows a 
g r o s s  effect .  Each curve cons is t s  of the  p a r a m e t e r  "mean" 
and the upper and lower 90 p e r  cent confidence l imi t s  of the 
mean with r e spec t  to tempera ture .  
F r o m  an  engineering standpoint the cu rves  do not ref lect  
the typical p a r a m e t e r  response.  
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JPL TEST NUMBER A0003 EM (7-0057)  
VENDOR FAIRCHI LO SEM I CON OUCTOR 
PART NUM13ER 2N2369 
PARAMETER hFE, UNIT NONE 
TEMPFRATURE EFFECTS TEST 
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VENDOR FA1 R CH I LO SEMI CON OUCTOR 
I )PART NUMSER 2N a369 ! 
200 
I80 
60 
40 
I20 
100 
80 
80 
40 
2 0  
PARAMET€R hFg2 UNIT NONE- 
fEMP6RATURE EFFECTS TEST I 
- 
I I 
I 
I -  
h 
8 
b . 1 . 
-55 - 20 30 75 I25 I so 30 
TEMPERATURE - O C  
- - - . - _-_ - - . I - -  
A3 of A8 
i 
VeE (SAT 
VOLTS 
A4 of A8 
1 
1 
A5 of A8 
8 
I 
I 
1 
8 
I 
i2.0 
.- 
, I  , 
, I 
- .  
1 
I i 
I 
..... . 
i 
, . -  --I .. 
_- -. . . . . . . . . .  
I .  
.. .. L 
6.0 . . . . .  I . . .  
. . . .  1 1 
8 
I 
.. . . .  - 1 -~ - -  
. I  
I 
- .  
! , i Ice0 
2 .O 
. . . .  
-300 
I 
. . . . .  
;-IO0 .... l . _ _ .  .. 
1 
. . . .  
, 
! 
. . . . . . . .  - 
I 
I 
I 
I 
- _. 
. . .  
I 
... 
A6 of A8 
t 
I 
8 
8 
I 
A7 of A 8  
180.0 
~ 
. . .  . . . .  .. 
1 ' , . : I  1 : . ;  ~. 
. . -. - ,  i 
. . . . . . . . .  - -  . . . . .  ...... .-~ . . . .  - ....... - , 
I 
90.0 
1 
eo -0 
I .  . . . . .  . . . . .  
! . ,  
, ,  
- ,  . , 
' . I  . . . . . .  . - .  
I 
1 70.0 
60.0 
. . . . . . . .  - - - - -  ........ 
I 
, .  
. . .  
i BVcbo 
i- 50.0 
t VOLTS I 
8 
. -  . .  
I , 
...... . . .  . - ,  . 
- -.  ! - - - - .  
. -  . . . . .  . .  - ,  
I . .  
I . I .  I 
L _  .! . . -
.- .. , . .  , 
i j I 1 , . , . !  
. . .  - . _ ,  . --. . .  1.- 
4 -  I 
' , . I  
. . ,. . 8 
I 
I 
8 
, 
.... ~---.!.-. . . . . .  .,. . .  
' I  1 1 -  f " 
A8 of A8 
a 
I 
8 
2 0 0 0 0 0 0 c.> 0 0 0 C )  0 0 0 0 0 0 0 
0 0 
0 
ri 
M 
m 
-f 
ro . 
in 
3 
d 
I 
8 
Ti M 
cu . 
0 
0 
0 
0 
0 
0 
0 
rl 
7% 
ix . 
CJ 
I 
'0 
rl 
M 
r;t 
% 
0 
1 
r- 
CJ 
rl . 
0 
0 
0 
0 
0 
0 
co 
v3 
M w . 
& r- 
rl 
Lt 
e 
a 
v3 
M 
rl 
Ln . 
5 
M 
a3 
0 
Ln 
Ln 
0 . 
M 
a3 cu 
0, 
3 
0 
M 
'D 
M . 
d 
Ln 5 
0 
cn 
lc 
d 
v3 
L? 
I 
rl 
\D 
co 8 
2 
. 
I 
0 
rl 
rl 
0 
0 
8 
8 
I 
I I 
cn 
t- 
3 
ri 
I 
cu 
8 
r-i 
co 
Ln 
(0 
rl 
rl 
e3 
A 
rl 
C n  
ln 
0 
P- 
O co 
rl 
v3 Ln 
cd 
. 
a 
2 
H 
X 
E 
U\ cu 
0 in 
QJ 
I 
l-i 
0 a 
rl 
. 
0 
'9 
u'\ 
t- 
in 
0" 
m 
r-l 
i-i 
0, 
d 
FS 
0 
co 
3 
w 
L n  
. 
CN 
L n  
53 
"; 
ri 
cu 
r c \  
rl 
cu 
d 
rl 
f 
Ln 
. 
& 
3 
. 
r-l 
0 
Q 
0 
co ri 
M 
8 
t- 
in 
& 
8 
t- 
I 
Ln 
t- cu 
o 
ri 
cu cu 
t- 
v) 
ln . 
3 
-3 
. 
rl 
v3 
M 
N 
a3 r- 
3 co 
\o 
!n 
. 
3 
Ln 
3 . 
rl cu 
0 
ri 
M 
v3 
r- 
\D 
cd 
x 
cu 
rl 
rl 
v3 cu 
a) 
t- 
a5 
2 
a3 
v3 
Ln 
e 
rl 
m 
?- 
a3 
M 
r- 
v3 
to 
2 
m cu 
t- 
cn r- 
o 
3 
Q 
v3 
in 
. 
L n  
0 
rn 
r-i 
rl 
P- 
!n 
8 
8 
8 
8 
I 
t 
I 
. 
u o ~ o r l o o o o r l  z 
c l o o o o o o o o o  
B 
0 
0 cu 
0 0 0 0 0 0 0  
u I V  
Qj .rl * * * . .  
I 
cn cu 
n 
I 
e3 
d 
rl 
0 
v) e 
m 
F 
rl 
f 
4 
0 
3 cn . 
8 
z: 0 
cu 
\o 
I 
3 n cu 
\o 
t i  
I 
E- o 
0 
r( 
. 
r-l 
3 
P- 
XI 
rl 
0 
rl 
0 
rl 
0 
d 
rl 
cn 
E- 
ul 
P- 
0 
\D 
3 
% 
I 
rl 
c 
ri 
I 
2 
0 
.-I 
P 
0 
I- 
w 
8 
4 
i3 
0 
U3 
rl co 
\o 
C 
\o 
\o 
d 
.. 
I R.l 
cn 
v) 
)c\ cu 
2 cu 
.. 
9: 
! 
4 n 
3 
E 
V 
X 
H 
4 
F 
r- 
ln 
0 
E- 
9 
.. 
e: 
! 
E; 
!3 
l-l 
P4 * 
0 
0 
0 
4 
rl 
rl 
IC 
f 
0 
rl 
\o 
0 
0 
0 
3 
d 
0 
0 
0 
3 
0 
? 
K\ 
0 
0 
0 
f 
v) 
a0 
rl 
I 
-? 
(u 
0 
0 
(u 
8 
9 
rl 
0 
0 
0 
cu 
8 
r;' 
n . 
I 
t- u¶ 
v\ 
0 
Fl 
I 
r i  ln 
rl 
0 
9 
m 
0 
v) 
rl 
(u 
3 
0 
cu 
0 
rl 
cu 
K' 
. 
. 
< 
8 
8 
% 
3 
0 z 3 
~ 0 0 0 ~ 0 0 l i 0 0 0  z X .. 0 
3 
.. 
1 
E 1
1 
8 
m 
0 0  0 
2 
% 
f 
0 
li 
a3 
M cn 
9 
o\ 
\o 
K\ 
(u 
z cu 
co -s 
f 
r( 
(u 
I 
e 
? 
0 
f u 
d 
Q 
M 
\o 
In 
li 
U 
8 
rl 
It 
E 
c n +  OcnOP-  
0 * O  
O f  O M  
rl C U I  
4 I 
E 
0 
+-I 
+r, 
Ld 
k 
2 aJ c 0 z 
In 
P- 
1, 
I 
M 
rl 
. 
% 
0 
f 
0 
rl 
. 
\o 
3 
8 
cu 
0 
0 
0 
0 
rl 
cu -s 
P- 
P- 
0 
ri cn 
cu 
In 
. 
cu. 
. 
5 
oi) 
cu 
rl 2 
3 
0 
ri 
cn cn cu 
cu 
ri 
rl 
0 
4 
\o cn 
OD 
P- 
a 
P- 
3 
n 
In 
? 
9 
? 
rl 
cu 
I 
"0. 
P 
Y 
rl 
f 
cu 
0 
Ln 
rl 
cn 8 
M 
)c\ m 
In 
cu cn 
cn 
l-i 
P- 
3 t- 
tn 
00 
cv 
? 
in 
-f. 
In 
I 
In cn 
aD 
n : 
cu cu m 
rl 
a3 8 
f 
2 
? 
cn c\ 
rl a 
v) c 
t- cu 
0 
P- 
(v 
e 
? 
3 
T 
(u 
I 
P- 
l-i 
t- 
0 
v) 
rl 
ln 
c\ 
rl 
P- 
M 
0 
0 
0 
0 
rl 
. 
5 
f 
E- 
(u 
0 
\o 
f 
K\ 
. 
ln 
. 
In 
In 
In 
u3 
li 
rl 
cu 
rl 
u3 
rl 
0 
P- 
rl 
0 
M 
f 
f 
CU 
0 
rl 
9 
d 
P- 
o\ 
E- 
0 
rl cn 
a 
. 
% 
i 
r! a 
B 0
z .. 
4 m 
2 
1 rl .. 
cr: w 
H 
l-l 
lL 
H 
( 
I 
I 
I 
I 
I 
0 0  
0 0  
r l r l  
rl 
2 
I 
o\ co 3 
I 
Ln 
t- m 
rl cu . 
L 
A 
cu 
M 
0 
4 
8 
8 
8 8 
0 
0 
0 
8 
0 
al 
8 
ln 
rl 
I 
LT\ 
0 
8 
A 
-& 
8 
1 
In cu 
M 
0 
0 
0 
0 
v3 
rl 
\O 
In 
I4 
I 
0 
L n  
5 
A 
I 
cu cn 
3 
?3 . 
0 
0 
0 
0 
0 
0 
tn 
8 
0 
0 . 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 . 
0 
a3 
0 
8 
ri 
a3 
0 
o\ 
v3 
\D 
I 
. 
0, 
tn 
\D 
M . 
0 
0 
0 
v3 
cu a' 
a3 
3 
d 
. 
M 
?n 
3 
rl 
o\ 
M 
v3 co 
t- M 
. 
. 
f 
I .  
r - t n - f  
*rl .d * r l  
I ' I  1 
M 
f 
v3 
I 
a3 
2 . 
s 
rl 
3 
r- 
F 
M 
M cu m 
\O 
t- 
M 
t- 
r i  
. 
-& 
0 
0 
0 
3 
d 
8 
0 
0 
0 . 
cu 
l-i cu 
rl 
v3 
M co a3 
M 
M 
M 
M 
M 
a3 
0 
v3 
v3 
. 
& 
8 
0' 
0 
3 
fA 
-& 
3 
5 
l-i 
0 
l- 
r- 
i- 
m 
M 
K\ 
M 
M co 
ch 
F 
M 
v3 
ln 
111  
3 
u-\ 
3 
. 
ri 
. 
ri l-i l-i A ' r i  
tn 
ln 
3 
U\ 
3 
. 
0 
8 
d 
3 
G\ 
rl 
i- 
3 
a\ 
rl 
v3 
r- 
3 
I 
I 
I 
I 
I 
I 
. 
cu 
z 0 
0 
0 
0 ru 
cu 
d 
0 
0 
03 
0 
0 
0 
OD 
l-i 
0 
0 
t- 
o\ iK 
l-i 
I 
0 
0 
0 
c- 
d 
d 
E- 
a 
I 
0 
0 
0 
+ 
8 
cd 
0 
0 
0 
P- 
T 
.. 
UI 
zt 
0 
co 
n 
n - y i n  
I 
I 
I 
3 
.. x 
!2 
11 
I 
I 
I 
m 
a3 
d 
=t 
cu. 3 0 . 3 0 x m t- 0 a 0 & 0 cu a3 l-i . 
(3\ 
3 
. 
d 
In 
t- n 
.. 
U w 
I 
I 
I 
U O c u r l O O O M O O O O M O  e 
~ 0 0 0 0 0 0 0 0 0 0 0 0 0  z 
I 
1 
I 
0 
4 
0 
P- 
iR 
In 
cu 
I 
0 
P- 
o" 
3 
In 
0 
P- 
0 0  
P - c f  
0 
3 
0 
f 
0 0  
l i d  
r- 
E- 
cu 
(u. 
9 
9 
8 
ct 
R 
d 
0 
0 
0 
m --
In 
7 
In 
0 
rl 
3 
\.: 
n 
In 
rl 
9 
cn 
% 
9 
9 
a 
'? 
e 
-? 
P- 
O 
0 
cn 
f 
E- 
v) 
)r\ 
3 
ln 
I 
3 
a0 
%i I 
r n  
d 
(u 
l-i 
ln 
d 
9 
? 
4 
a3 
0 
0 
5 
IA 
v) 
0 
0 
0 
0 
f 
cu U 
8 
8 
? 
0 
0 
0 
Pi 
a co 
3 
b 
0 
0 
0 
d 
0 cu 
P- 
0 
P- 
cv. 
9 
. 
e 
3 
n 
f 
. 
0 
0 
0 
0 
0 
In cu 
9 
rl 
1 
1 
I 
I 
n 
cn 
N 
-f 
li 
P- 
E- 
5'0 cn 
r- 
rl 
In 
\o 
9 
8 
I 
T 
rl 
0 
0 
cn 
r( 
0 
0 
0 
Ff 
o\ + 
n 
? 
a 
0 
2: . cu 
ul 
8 cu . 
ln 
f 
M 
0 
M 
0 
M 
. 
0 
0 
0 
2 
rl 
rl 
0 
0 
0 
2 
cu 
0 
0 
N 
l-i 
rl 
0 
0 
rl 
rl 
c 
m 
0 
0 
a3 
8 
rl 
cu . 
. 
E- 
+ 
3 cv 
cu 
0 t- 
ri 
<\! 
? 
% In 
(u 
N 
cn cu 
3 
d 
t- 
rl 
d 
M 
Ln 
M co 
3 
. 
. 
9 
. 
;?; 
0 
\o 
\o 
rl 
9 
cu 
M co 
rl 
cu 
cT\ 
N 
l-i 
lc 
UY 
(3\ 
M 
ln 
. 
3 
"0. 
3 
3 
3 
M 
M 
I 
cn 
N 
(u. 
? 
v3 s 
rl 
t- co co 
t- 
(u 
. 
cu 
rl 
t- 
In 
0 
l- 
5 
. 
2: 
'? 
0 cn 
3 cu 
o r l o o c u o r l  
2 
~ 0 0 0 0 0 0  
0 0 0 0 0 0  
I 
1 
I 
I 
I 
E 
rl rl 
d 
g o o o o o o o r i d o d r i o o r i o o o  
i .  
0 
0 
4 
3 al 
E 
% 
r- 
\D 
M 
0 
0 
8 
0 n 
0 . 
0 
0 
4 
8 
ri 
I 
In 
4 -
i% 
CU 
I 
. 
0 
0 cu 
0 
0 . 
8 
$ 
0 
0 
0 
0 
rl 
'0 
d cu 
t- 
I 
. 
2
cu 
I 
o\ 
-3 
8 
8 
d 
0 
0 
0 
4 
K 
Ln . 
0 cu 
rl 
3 . 
0 
a3 g 
8 
ri 
0 
0 
0 
co 
rl 
w cu 
I 
. I  
cn cu 
rl 
\3 
rl 
I 
a 
. 
d' 
0 . 
0 
0 
0 
N 
0 
0 
0 
u3 
d 
ri 
I 
Q 
rl 
cr\ cu 
I 
d 
rl cu 
j. 
8 
8 
0 
0 
0 
0 
0 
L n  
0 
0 
0 
rl 
I 
r- 
0 
cu 
1 
k 
8 
. 
g 
0 
0 
0 
8 
0 
0 
In 
8 
-3 
a3 
0 
rl 
fT 
8 g 
0 
0 
0 
rl 
0 . 
0 
0 
Ln 
8 
8 
0 
0 
0 
0 
8 
0 
0 8 
0 
0 
In 
8 
0 
0 
0 . 
8 0
g 
0 
0 
0 
0 
0 
0 
rl 
cn g 
CU 
I 
\O 
l-i 
6 
ln 
I 
M 
\D 
rl 
0 
0 
. 
. 
0 
0 
0 
0 
w 
8 
8 
a '  
0 1 
0 
0 
u3 
rl 
rl 
tn 
M 
3 
F;T 
. I  
I 
rl 
rl g 
0 
0 
0 
rl 
0 
1 
1 
P 
I 
I 
8 
. '  . 
' I  
I C m  
0 0  
0 0  
3 %  
. I  . 
0 0  
rl 
o " 8  
$ 0  
. I  e 
I I I 
0 
0 
0 
rl 
0 
I 
In 
3 r- 
rl 
. ,  
3 
t- n 
0 
0 . 
8 cn 
t- 
8 
2 
8 
t- . 
0 
t- 
P- 
8 8 8  0 
0 0 0  
0 8 8 0  
0 
g 8 8  
g g  
0 0  
0 8 
% 
d 
4 
% cu 
0 
0 
8 
0 Cn 
P- 
O 
0 
0 co 
t- 
0 
0 
0 
t- r- 
e .  . .  
I I j I  I 
. 
I 
. . 
I '  I 
. 
1 
. . 
0 0  \ o w  
W '9 . )  . '  . 
d d f  r i r i  4' ri ri 
. . .  
8 
o\ 
t- . 
0 0 0  
0 0  8 g g c h  
8 8  
8 8  
t - P -  . F - r - F -  
o m  o t -  
W I -  
P - I -  
P - I -  . . 
I n 0 0  c u o o  
\3 tn 0 t - t - a  
P t - r -  
t - 0  
t - - c o  
t - t -  
% 8  8 8 8  % 8 %  
t - r - t -  . .  . . .  . . . 
a 8  
U L - t - t - t -  
0 0 0  
o o 8 8 0 0  m u I - r -  
0 0  
0 0  
0 0  
t - t -  t - r -  
0 0 0  
0 0 0  
r - r - r -  
s z g  
0 0  
0 0  
0 0  
P I -  
t - t -  
8 8 8  I - P - e -  
e . .  . . .  . . . . . 
1 
I 
1 
1 
t 
1 
f 
I 
1 
0 0 ~ 0 r l 0 0 0 0 r l  z 
u 
2 
R 
d x 
e 
E 
d 
0 
8 
0 
0 
00 
CD 
F 
I 
0 
0 
00 
3 
2 
I 
0 
0 
0 
t- 
0 
0 
0 
rl n 
0 
0 
P- 
o\ 
?% 
rl 
I 
0 
0 
F 
8 
9 
d 
0 
0 
t- 
o\ 
6 
d 
n 
0 
0 
P- 
Ir 
c 
00 
h n I n n  
0 
0 
c- 
d c- 
\D 
0;' 
0 
0 
\D 
8 
d 
I 
cu 
0 
I 
a 
4 
9 
I 
rl 
d 
\D 
ln cu cu 
z: 
?j 
0 
0 
0 
P 
e 
e 8 
0 
8 
4 
? 
% 
in 
l-i 
s cu 
0 
0 
0 
0 8 
8 
0 
0 
0 
I 
0 
0 
0 
I 
4 
E: 
9 
0 
tu 
fn w 
0 
0 
0 
o\ 
t- 
o 
)c\ 
3 P- . 
0 
0 
0 
9 
I 
1 
1 
u O N d 0 0 0 m 0 0 0 0 ( u 0  
2 
R 
1 
1 
I, 
0 0  0 0  
t - E -  
0 0  
F E -  
0 
cu 
0 
(u 
c, 
- K \  
1 
1 
I 
P 
I 
I 
I I I ~- I ~- tu w 
a .  a a a  
I 
0 
0 
0 
I 
(u m cu 
rl 
2 
% 
0 g 
e 0 
8 
8 
P- 
I 
0 
0 
0 cu 
? 
s 
<u. 
I 
ri 
0 
$i 
8 
8 
8 
2i 
Fz 
8 
8 
E- 
to 
P- 
E 
0 
0 
8 c-u 
d 
m 
0 
0 
0" 
0 
0 
0 
o\ 
E- * 
8 
E 0 
a 
4 
8 
0: 
0 
I 
CD 
E- 
0 
0 
8 
Er 
E - 
8 
8 r- 
0 
8 d
0 
\o 
$i 
In 
cn 
f 
(u 
0 
0 
0 
0 
0 
Cn 
E- 
E 
0 
0 
0 
E 
e 
f 
1 
8 
I 
t 
0 0 0 0 0 0 0 d 0 0  
0 0 0 0 0 0 0 0 0 0  
n h e n  
I 
I I  I l l  
. . .  
v \ r ( < u  
I l l 1  
e . .  . . .  . . .  . 
. . .  . . .  . . .  . 
- -  . . . . . . .  . . a  
1 
u r i o o c v o r i  z 
4 z 
E2 
d z 
0 0 
0 
cn 
f 
3 
ri 
0 
0 
0 
t- 
A- 
0 
0 
t- 
3 
0 
0 
\o 
3 
0 
m 
f 
0 
? 
pc 
0 0 
I 
8 n 
0 
I 
0 
3 co 
cu 0 
cn 
33 
0 
8 
0 
3 P-
0 
8 t- 
E- . 
0 G t-
0 
I 
0 
0 
0 
rl 
0 
I 
0 
w 
2 
cu 
In 
0 
ri 
0 
0 
0 
0 
0 
t- 
8 
o 
L n  n 
a\ 
Ec e 
0 
0 
0 
0 P- 
P- 
0 
r i  3 
9 
ri 
0 
I 
I 
8 
1 
8 
0 
rl co 
0 
0 
0 
0 
E 
I 
I 
8 
1 
8 
1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
N i ,  I A '  Fi 8-i I cu' 
M 
to 
v3 
4 
0 
0 
0 
(u 
0 
0 
0 
0 
2 
* '  
I '  I I I '  I 
. * .  . . . . . . . . 
. * .  0 .  . . e  . . 
. * .  * e  . . . . . . . 0 .  
* .  . . . 0 .  . . 
1 
8 
8 
1 
8 
li 
N . 
PI 
& 
u o c u o ~ o o o o d  z rl 
. 
u 
d 
A 
0 
rl 
0 
N 
d 
iJ 
r/3 
0 
K\ . 
o\ 
0 
0 
0 
N 
rl 
0 
0 
co 
8 
9 
d 
I 
. 
I 
8 
4 
9 
-f. 
I 
r- 
rl 
(v 
0 
In 
3 
(v 8 
4 d. 
E m 
In 
4 . 
0 
8 
5 . 
0 
0 
Q 
0 
0 
+ 
0 
0 
rl 
I 
9 
0 
0 
r- 
8 
0 
u3 
I 
W 
0 
0 
P- 
m 
i% 
rl 
I 
n 
0 
0 
tc 
rl 
2 
N 
0 
0 
u3 
- 
W . W W . . . '  
. 
I 
0 
d 
0 
I 
r- m 
rl 
8 
9 
0 
A 
8 
0 
8 rl. 
n 
tn 
d 
5 
. 
0 
0 
0 
5 
. 
8 
0 
0 
W 
rl 
\o 
rl 
=? 
E- m cu 
0 
0 . 
8 In
rl 
W 
rl 
!K 
5 
8 
0 
rl 
W 
t' 
/' 
I 
I 
8 
1 
t 
8 
8 
l - l o o o o o o o o o o o o o  
2; 
0 0  
F F  
0 
t- 
0 0 0 0 0 0  
p - - f = J - = t * s  
0 
cu 
0 
cu 
t, % 
In 
l- 
rl 
0 
ri 
I 
(u 
u 
d 
a p i  
t 
8 
1 
I 
64 
PA 
v 
rl 
I 
8 rl
0 
I 
v) 
ri 
rl 
5 
cu 
(\I m 
0 
0 . 
0 
8 ri
e 
3 
n 
4 
i2 
0 
0 
0 
0 cu 
rl 
0 
8 
0 
0 
ln cu 
In 
G 
rl 
K\ 
0 
3 
8 
0 cu cu 
0 
0 
0 
0 
f; 
0 
0 
0 
K\ 
rl 
0 
I 
8 rl 
0 
I 
ln 
F 
rl 
t- 
0 
0 
0 
8 
63 
E 
3 
rl . 
0 
0 
0 
0 
K\ 
rl 
I 
8 
2 
3 
0 
I 
In 
0 
rl 
P- 
O r- 
0 
0 
0 
In 
rt 
8 
0 
8 
3 
0 
0 
0 cu 
d . 
0 
8 
8 
0 
0 
2 
E 
rt 
0 
0 
0 
0 
0 
0 
3 
0 m 
f- 
3 
0 
0 
0 
rr\ 
F i  
0 
. 
I 
0 
cu 8 
? 
I 
ul 
0 cu 
rl 
0 
54 
CD 
0 
0 . 
0 
0 
rl 
0 
E 
3 .  
4 
0 
0 
l-4 
0 
0 
4 
0 
8 
Y2 
3 
0 
rl 
L- 
O 
E- 
O 
0 . 
0 
0 
0 
\o 
I+ 
0 
0 
0 
5 
8 
0 n 
rl 
0 
8 8 
0 
0 
rl 
9 
0 
rl 
0 . 
0 
0 
0 
v) 
rl . 
0 
E 
3 
0 
0 
0 
)c\ 
rl 
Err 
. In cu 
rl 
M 
0 
8 
3 
a 
0 
P- 
rl 
3 
0 
0 
0 
<\I 
4 
0 
8 
1 
1 
8 
X 
I 
8 
I 
I 
8 
8 
I 
8 
I 
I 
I 
I 
d 
0 
0 
2 
0 
0 
0 
9 
ri cn 
o\ 
rl 
0 
0 
0 
co 9 
M 
M cu 
0 
0 . 
0 
5 d. 
E? 
5 
d 
0 
0 
0 
M 
4 
=t 
0 
0 
5 
cu 
t- 
-f 
rl 
0 
0 
0 
3 
cu r- 
? 
0 
0 
0 
2.4 
cn 
0 
n 
’? 
M 
0 
0 
rl 
ri 
u) 
M cn 
d 
I 
n 
0 
0 
0 
0 
0 . 
4 c- 
l-i 
rl 
(u g 
% 8 
u3 
% 
5 
8 x 
d . 
rl 8
9 
I 
d 
t- 
0 
co 
(T\ cu 
\o. 
8 
8 
0 
)r\ cu 
cn 
u\ 
d 
9 
8 
0 n 
d 
I 
8 
8 
0 
I 
q 
M 
z 
M 
0 
0 
8 
0 
o\ 
rl 
E 
3 
0 
0 
0 
3 
I 
E 
d 
t 
9 
E 
A 
=t 
3 
9 
In 
0 
0 
0 
ri 
’0, 
v) 
M 
ti 
0 
0 
0 
3 
8 0
3 
0 
d 
3 
rl 
0 
0” 
0 
3 d
0 s: 
5 
0 
0 
0 
K\ 
d 
0 
0 
0 
I 
\o m 
W 
cu 
4 
P- 
rl w 
8 
8 
5 
8 
0 
v\ 
rl 
0 
0 
0 
M 
ri 
1 
8 
I 
I 
8 
I 
8 
1 
I 
I 
I 
1 
I 
1 
. 
In 
h 
* C )  
2 :  
a\ 
\o 
M cu 
z cu 
.. 
I 
3 c4
.. 
I 
f- 
' ln  
8 
I 
f- 
.. 
I 
i2 
24 
c, 
e u 
d 
fi 
0 
0 
cn 
f 
I 
M 
0 
0 
2 . 
8 rl. 
cu cn 
In 
5 
8 
0 
M 
Fi . 
0 
0 
0 
o\ 
j 
0 
0 
0 
0 
0 
0 
cn 
f 
8 
cu 
0 
0 
pc 
f 
0 
0 
0 
t+ 
f 
rl 
0 
0 
\o 
3 
rl 
0 
9 
8 
2 
9 
3 
I 
f 
Pi 
ln 
5 
0 
0 . 
0 
8 s 
i5 
5 
8 
0 cu 
rl 
0 
I 
9 
8 
9 
2 
0 
(u 
I 
\o 
rl 
cu 
8 s 
Pi . 
0 cu 
0 
3 
8 
d 
9 
8 
9 
8 
l-i 
3 
0 
0 
cu 
Pi 
0 
0 
e 
8 t- 
l-l 
Fz cu 
IA 
rf . 
0 
0 
0 
rr\ 
Pi 
0 
0 
3 
0 . 
I 
8 
9 
'? 
0 
N 
I 
(s\ 
f 
rl 
rl 
\D 
rl 
0 
0 . 
0 
8 rl
cu 
In 
Pi 
5 
0 
0 q 
0 
(u 
I 
.d 
I 
t 
8 
8 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0  0 
rl 
.. 
. + m i  . I  . i  . i  . . . . . . . I  . 
(u cu 
0 0 0 0 0 0  0 0  I 
I 
0 
\o 
M 
M 
1 
ul 
ln 
0 
r l r l  
n n n l n  
u 
PI 
a 
ni - 
- 0  rl cu rl 
v W l W  
. .  
I 
0 
0 
K\ 
I 
8 
a 
cu, 
rl 
f 
(u 
u3 
f 
0 
0 
o\ 
In al 
E- 
d 
)c: 
cv. 
0 
ti 
0 
0 
In . 
'D, 
8 
0 
0 
f 
I 
0 
d 
0 
rl 
0 
)c\ 
In 
\o 
zt 
0 
0 
0 
? 
i6' 
u3 
or) 
a3 
IA 
\z) 
g 
d 
Ln 
cu 
cu 
0 cu 
(u 
i i  
3 
3 
cn 
ln 
0 cn 
Ln 
r i  
f 
I 
I 
. 
I 
1 
I 
I 
I 
1 
1 
1 
I 
1 
I 
t, 
. 
t3 
d 
0 
0 
0 
rl 
R 
M 
0 
K\ 
0 
a 
rl 
0 
0 . 
\o 
L n  
0 
rl 
3 
v 
rl 
0 
0 
t- 
v) 
\9" 
a3 
0 
0 
t- 
(u 
F 
b r l  
I 
0 
cd .d 
rl 
0 
t- 
I 
v) 
;f 
ln 
I 
g 
b 
0 
0 
L n  
ri cu 
rl 
rl 
b 
r l r l  
0 0  
3 3  
o t -  
0 -  o m  
b 
0 
0 
3 
cn 
(u 
\o 
rl 
b 
0 
0 
3 
CD r- 
t- 
I 
w I Y  I V  i I 
* I  rl I-+ i l  
d 
0 
cu 
0 
0 
0 
I 
ri 
b 
I 
0 
0 
8 
M 
I 
cu 
ul 
f 
ri 
a3 
cu 
v) 
0 
3 
b 
z: 
v) 
v) 
In cu 
a3 
co 
f 
0 s 
$ n 
0 
I 
0 
8 
? 
4 
I 
0 
rl 
v) 
M 
3 
ul 
0 
0 
\o 
v) 
< 
? 
v) 
a co 
3 
0 
4 
E- n 
0 
0 
g 
5 
I4 
L n  
rl 
ln 
3 cu 
t- 
0 
ln 
b 
8 cn 
rl 
\o 
0 
Ln 
v) 
E- 
f 
0 
0 
+ 
M 
o: 
rl 
8 
3 
0 
cu 
)r\ 
M 
rl 
rl 
In 
Ln 
"0, 
In 
0 
0 
f 
v) 
v) 
ln 
(u m 
cn 
f 
0 
0 
a3 
cn n 
b 
I 
8 
r;' 
0 cu . 
m 
ln 
ln 
3 
0 
0 
zt  
g 
8 
? 
in 
f 
cn 
0 
3 
b 
8 
o\ 
\D 
M 
b 
I 
0 
0 
0 
0 
(u 
I 
In 
rl 
0 
? 
0 
rl 
3 
0, 
e 
8 
Ln 
-3 
0 
ln co 
0 
-3 
0 
0 
e 
\D 
r+\ 
0 
0 
2 
0 
0 
cn 
rl 
rl cu 
rl 
I 
=i 
0 
0 
2 
0 
0 
$5 
0 
0 
2 
0 
0 
cu 
rf 
0 
0 
rl 
rl 
0 
0 
0 
co 
3 t- 
o\ . 
I 
I 
cn 
v> 
tn 
(u 
0 *. .. p: 
! u d .. 1 
I 
I 
a3 
(u 
I 
9 
8 
0 m 
K\ 
I 
ln 
u\ 
d 
9 
M 
ln 
0 
rl 
tn 
8 cu 
0 co 
3 
9 
m 
Ln 
0 
8 
% 
0 
0 
4 
3 
? 
d 
I 
rl 
ln 
rt cn 
f 
cu 
8 
i 
cn 
3 
6 
8 
0 
G 
a 
I 
0 8 
Y 
rl e- 
0 
d 
a e 
In 
cu 
0 
8 
0 
rl 
(u cn 
M 
Ln 
0 
4 
co 
K\ 
0 
0 
0 
8 
s 
I 
rl 
rl 
rl 
E- 
Ln 
In 
In 
0 
4 
0 
a3 
)c\ co co 
Ln 
Ln 
0 
4 
G n 
.. 
E 
E- ln 
0 
lc 
9 
.. 
B 
rl 
8 
I 
I 
I 
I 
I 
I 
Ir) 
I 
I 
I 
I 
In 
a 
0 
2 
0 9 G  
& O z i  
.. 
P; 
! PI 
s PI 
.. 
pc 
v\ 
0 
t- 
8 
\ 
0 
d 
0 
cn 
f 
cn 
9 
0 
rl 
0 
pc 
3 
Ln cu 
0 
4 
0 
t- 
f 
cu 
0 
0 
In * 
K;\ 
I 
8 
'9 
cn 
I 
In a 
rl 
? 
L- 
In cu 
d 
0 
0 
E- 
0 
P- 
o\ 
? 
. 
3 
rc\ 
In 
0 
0 cu. 
& 
I 
a 
(u 
a 
2 
9 
I 
rc\ 
0 
rl 
?K 
3 
fi 
8 t- 
In r- 
a 
q 
m 
In 
8 cu 
f 
M 
a 
U 
d 
0 z 
I .  
.. 
I 
I 
I 
.. 
I 
I .. ffi ! 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
I I ' 1 1  I I 
8 
0 
rl 
0 . 
I 
8 rl 
0 
I 
. 
! I  
8 
8 .' . .' . . 
I !  I I l l  
. . . . . 0 . .  . . . .  
. . 0 . .  . . I  . c  e . . . . . . . . . . .  
m L n L n w l n l n I n I n ~ ~ l A m I n ~ I n L n L n L n  
8 
I 
I 
I 
I 
B 
0 
0 
0 
(u 
n 
4 
t- 
t- 
0 
In 
f 
0 
0 
W 
8 
ri 
rl 
0 
0 
r- 
pc 
In 
F . 
0 
0 
E- 
M 
3 
rl 
I 
0 
0 
E- 
v) 
ln 
In 
e 
In 
0 
0 
P- 
3 
ch 
e 
e 
M 
0 
r( 
9 
)r\ 
In 
v) 
E- 
O 
e 
8 
K\ 
\o 
(u 
v) 
e 
8 
R 
W 
0 
\D 
e 
In 
e 
I 
-if 
5 
rt 
M 
ch 
0 
s 
e 
0 
0 
E- 
\D 
? 
k 
0 
0 
W 
0 
0 
. 
?2 
Ln 
I 
Ch 
d 
ri 
0 co 
0 
P 
8 
? 
3 
8 
ln 
\o 
m 
G 
C 
0 
E- 
a 
Ln 
e 
I 
In 
2 
rl 
(3\ 8 
8 
In 
\D 
W 
0 
\O 
0 
0 cn 
v) 
0 
e 
3 
e 
I 
I 
E 
I 
I 
1D 
a 
rn a3 cu 
d 0 0 0 0 0 0 0 0 0 0 0 0 0  z 
0 0 0 0  0 0  
E - l n  
In 
d r l  
I 
0 .  
0 0 0 0 0  0 
cu 
l-i 
I4 
UI 
3 
0 
cu 
0 
00 
rl 
I 
cu 
rl 
cn 
v) 
)c\ 
(u 
2 
(u 
a .  0 C y - 4  I 
9 
f 
.. 
p: 
! 0 u d ?n m 
5 a . . .  . .  1- - 
I 
E 
0 
8 
8 
9 
Fz 
? 
rl 
i 0 
a 
8 
9 
?% 
n 
v) 
v) 
m 
In 
0 
v) 
LA 
0 
4 . 
0 
I 
8 a 
9 
I 
3 
d 
ch 
8 
0 
0 
8 
9 
n 
\D 
0 
0 
0 
? 
in 
8 
ln 
a 
I 
8 
0 cu 
0 
I 
a 
F 
0 
rl 
a 
r 
UI 
o\ 
0 
0 
0 
0 cu 
v) 
0 
cn 
In 
9 
2 
8 
a 
cu 
v) 
In 
0 
0 
0 
0 
0 
I 
4 
0 
q 
rl 
@ 
8 
3 
0 
UI 
. 
(u cn 
0 
In 
0 
0 
v) 
v) 
in 
0 
a 
I 
0 
8 0
0 
I 
K 
? 
rl 
0 
E- 
M 
4 
8 
tr\ 
0 
a 
0 
cn 
ln 
. 
41 
8 
. 
0 
UI 
In 
0 
a 
I 
0 
0 
9 
s 
I 
P- 
rl 
cn 
In 
In 
(3 
0 
0 
8 rn 
0 
v) 
0 
0 
6 
In 
0 
0 
(u 
UI 
In 
a 
a 
0 
0 
0 
a 
0 
N r- 
rl 
\D 
3 
a 
0 
ch cn 
rl 
0 
0 
0 
0 
3 
0 
v) 
0 
0 
\D 
0 
0 
0 
0 
v) 
0 
a . 
. 
I 
0 
0 
0 
I 
3 
2 
tc 
rl 
0 
2 
ln 
d 
0 
0 
0 
0 
\o 
0 
In 
r i  
0 
v) 
0 
0 
v) 
. 
0 
8 
a 
.. 
1 rn * 
rl a 
ts .. 
B T 
I 
t 
1 
a 
X 
rl 
.. 
f rl 
0 
0 
o\ 
rl 
0 
0 
0 
3 
P- 
eel cu 
cn 
0 
rl 
0 
o\ 
rl 
cu co 
a3 
I 
IA 
% 
In 
0 
0 
5 
0 
0 
0 
5 
4 0  
0 0  
0 0  
(u 
0 
0 
rl 
d 
rl 
0 
0 
3 
)r\ 
0 
0 
c 
\o 
)r\ 
eel 
? 
f 
I 
t 
M ) r \  
d r l  
o\ 
Q 
M cu 
2 cu 
.. 
p: 
! 
3 a 
cn cu 
5 
9 
8 
0 
0 
0 
0 
rl 
t- cu 
Ln cu 
rl 
8 
3 
\D 
f 
4 
0 cn 
n 
0 
$ 
in 
2 
(u 
0 
in 
9 
8 
43 
I 
3 
I 
3 
rl 
f 
0 
rl 
4 
3 rl
0 
\o 
\o 
)r\ 
\D co 
In 
0 5 
In 
t- 
0 . 
0 
0 
0 
a 
I 
8 
rl 
E- 
L n  
0 a 
8 
5 
0 
rl 
\D 
* 
Ln 
a3 . 
In 
0 
0 
2 
cn 
* *  
0 
0 
0 
I 
4 . 
q 
rl 
* 
8 
0 
0 
0 
9 
UI 
0 
0 
c3 
8 
In 
In 
rl 
n 
. 
8 rl
0 
I 
f 
(3\ 
0 
rl 
. 
cu 
K\ 
d 
z? 
9 
0 
0 
ul 
2 
In 
0 
0 
P- 
rl 
In 
I f ' 8  
a x 
P 
d 
0 
0 
k 
cu 
In co 
M 
9 
rl 
.. 
8 cu 
e 
u3 
rl m cu m . 
Ln 
0 
2 
3 
0 
0 
0 
9 
Ln u) 
I+ . 
0 
0 
0 
F- 
f 
l-l 
0 
0 
v3 
3 
0 
e e 
I 
8 
4 
tc 
I 
d 
0 
d 
e 
e 
3 
4 
M 
0 
e 
0 
0 x 
w 
u3 
f 
Ch 
In 
e 
0 
0 
rl 
In 
cu. 
I 
0 
it cn 
e 
I 
pc co 
cu cu. 
! 0 
e 
0 
0 
r i  
'? 
8 
8 
0" 
cu 
I- 
In 
In 
U 
8 
1 
s 
I 
a 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
rl 
0 
0 
rl 
0 
0 
0 
0 
0 
rl 
0 
0 
rl 
0 
0 
0 
0 
0 
o r l o o o  
0 
H 
% '  
!2 0 0 0 0 0  
0 0 0 0 0  
\ o l A L n I n I n  
.. 
ii t4 .. 
. I  . \  . .  . I  . 1  . . r; Pi' ri' Pi d r l d f - i  I 
I ' I  I I 
cu 
l- 
M 
9 
. . * !  * '  
c4 rn M l -  
3 5  
d d  . '  
a3 
5 
l-i A '  A ri A '  ri . '  r i d  . 0, l-i' l-i ri 
-\o 
. I  . ?  
d r l  
. I  
rl 
I 
J 
8 
1 
o . . . .  . . . . 0 .  .. 
3 
d 
E 
, 
cu 
0 
2 
e 
Pi 
7 0  
& i n  
O e  
0 
0 
a3 
s 
0 
fn 
e 
0 
0 
co 
)r\ 
Lh 
cu 
I 
"0. 
0 
0 
P- 
I n  
In 
ri 
e 
0 
0 
P- 
rl 
rl 
rl 
0 
0 
P- 
P 
a3 
rl 
e 
0 
0 
P- 
P 
"! 
rl 
0 
0 
\o 
rl 
3 
ri 
I 
cu 
cn P 
e 
I 
1 
t 
1 
3 
I 
1 
1 
1 
e 
8 
(u 
8 
8 
(u 
a3 cn 
rl 
rl 
0 
e 
8 
0 
ri 
ri . 
5 cu 
C 
e 
8 
)c\ 
0 
'0 
e 
8 
% 
d 
? 
0 
I 
e 
rl 
In 
f 
0 
3 
8 
e 
\o Cn 
0 
e 
55 
0 
)c\ 
0 
e 
0 
0 s 
9 
e 
I 
0 
0 
a3 
0 
0 
e 
I 
v) 
8 
d 
cu 
3 
8 
8 
0 
e 
4 
cu 
0 . 
8 
8 
3 
e 
0 
0 
0 
I 
a 
3 
e 
l i  
rl 
e 
E 
\o 
d 
0 
e 
8 cn 
(u 
d 
e 
pc 
In cu 
0" 
E 0 
0 
e 
I 
0 
rl 
I 
In 
4 
d 
8 
s 
9 
K\ 
u3 cu cu 
0 . 
8 
lA 
rl 
e 
E- 
\o 
f 
d 
8 
8 
a3 
0 
0 
0 
8 
5 
In 
d 
e 
3 
8 
0 
e 
8 Ln 
rl 
W 
UI 
In 
0 
% 
. 
0 
0 cn 
0 
0 
8 
8 
0 
3 
l-i 
4 
rl 
(u 
0 
e 
8 
3 
3 
rl 
cu 
f 
0 
b 
8 cn 
0 
0 
e 
Ln 
3 
8 
0 
I 
I 
P- 
In 
0 
P- 
4 
.. 
p: 
! 
8 
0 
G7 
C 
M 
0 
3 
0 
c 
M 
G 
0 
0 
2 
0 
0 
P- 
cn 
fA 
0 
0 
t- 
w 
M cn 
0 
0 
In 
d cn 
v) 
rl 
0 
0 
3 
3 cn 
rl 
0 
0 
3 
0 
3 
cu 
0 
0 
3 
In 
v) 
a3 
rl 
0 
0 
cu 
rn 
?n 
'? 
0 
0 
cu 
t- 
\o 
\D 
rl 
I 
cn 
)r\ 
0 
.. 
0 
0 cn 
8 I 
\o 
? 
rl 
N 
v) 
M 
8 
8 
P- 
)r\ 
0 
In 
rl 
C 
k 
0 
0 
\o 
0 
0 . 
* .  a 
I 
0 
0 
N 
3 
I 
M 
CU co 
CO' 
ln 
In 8 
0 
0 
cu 
0 
a 
K cu 
rl 
0 . 
0 
0 
0 
E: 
0 
0 
0 
8 
cn 
V\ cu 
f 
0 cu 
\D 
0 
0 
0 
0 
N 
3 
0 . 
0 
3 m 
rl 
0 
0 
0 
0 
p. 
a 
I 
0 8 I 
0 
=1 
rl 
\o 
P- 
a3 
0 
0 
8 
-8 
t- 
0 
0 
M cu 
0 
8 cn 
0 
0 . 
0 
0 8 
rl 
P- cu 
rl 
t- al cn 
0 
0 . 
8 cu In c: 
0 
In 
L n  
CU 
0 
c, 
0 cn 
0 
0 
b 
0 
0 
rl 
0 
0 
3 r- 
0 
cu 
. 
d cu 
0 
2i 
0 
0 
0 
p 
kQ tn 
tn 
0 
a 
0 
0 cu 
0 
0 . 
I 
N 
P- 
O 
rl 
cu 
t? 
3 
d 
0 
a 
0 
0 
0 
E 
8 
tn 
0 
a 
I 
8 0
0 
I 
8 cu. 
rl 
0 
0 cn 
rl 
0 
0 
0 
0 . 
0 
0 
rl 
In 
? 
0 
0 cu 
M 
0 
0 0  
3 %
8 8  
0 
0 
4 
9 
3 
I 
d 
rl 
. 
I ,  I 
Ln 
3 cu 
cu 
% 
N 
0 
0 
0 
0 
0 
8 
0 
5 
3 
8 
0 
IA cu 
v) 
a5 
?z 
P- 
O 
0 
0 
0 cu 
v) 
0 
2 
3 
C 
0 
0 g 
0 
In 
0 cu 
? 
0 
0 cu 
P- 
O . 
cn 
0 
rl 
rl 
0 
0 
L n  
rl 
In 
0 
8 ' 8  cu 
d d  
0 0  * .  
0 
tn 
0 
a 
b . 
0 
0 
0 
(5\ 
rl 
\o e 
In 
a3 
0 
a3 
c 
f 
0 
3: 0 
0 
G 
cn 
d 
m cn 
a3 
I 
. 
IA 
0 
0 
5 
0 
0 
d 
5 
0 
0 
d 
3 
0 
0 
d 
2 
(v 
0 
d 
cu 
l-i 
ri 
0 
l-i 
rl 
d 
tn 
0 
0 
CQ 
0 
tn 
rl 
cu 
I 
0 
rl 
0 
0 
2 
1 
I 
a 
+, 
0 u 
d 
P- 
O 
0 
0 
u w  
d o  
0 0  
vi 
0 
0 
8 8 
I 
(u 
y\ cu 
rl 
0 
t- 
0 rn 
v) 
0 
0 
0 
o\ 
cu 
3 rn 
5 
0 
0 rn 
(u 
0 
0 
0 0  
9 9  0 .  
I '  I 
?3 d 
rl 
I 
. 
3 cu 
rl 
0 
rl 
\o 
0 
s 
8 
. 
0 
In 
a3 . 
E 
3 
rl . 
8 
i-l 
d 
0 
0 
8 
9 
cu 
rn 
I 
t- 
o\ 
tn 
G 
t- 
rl tu 
M 
0 
0 
8 cu 
cu 
0 
0 
E 
8 
0 
0 
8 
. 0 
0 
0 
I 
8 . 
$ 
rl 
(r\ rn 
rl 
8-i 
9 
8 
s 
$ 
3 
cn 
M 
0 
0 
0 
.. 
. 
I 
I 
D 
I 
1 
I 
8 
I 
1 
I 
1 
I 
t 
P 
In . In M 
o r l o c u o o r l  
2i 
0 d rf rl (u 0 
. 
9 
g 
9 
2 
2 
0 
IA 
I 
rl 
f 
0 
0 
5 . 
0 
0 
\o . 
\o 
ch 
0 
z . 
0 
0 
0 
8 
cu 
0 . 
3 
8 
I 
)r\ tn 
3 
cv . 
\o tn 
(u cu 
9 
0 
0 n 
0 
rl 
. 
3 
9 
In 
a) 
3 
0 
0 . 
V . 
8 
9 
n 
0 
In 
rl 
N 
rl 
In 
\o 
f cu 
0 . 
0 
0 
4 
% 
rl 
M cu 
rl 
0 
0 
0 
3 
0 
i;i 
rl 
0 
I 
0 
L n  cu 
. 
g 
0 
I 
b 
w 7  
0 
r; 
rl 
c\I 
f cu 
0 . 
0 
0 
0 
v3 m . 
23 
0 
rl 
rl 
0 
8 
8 
a 
I 
0 
8 
t- 
I 
d 
K\ 
\o 
. 
5 
In 
\D 
[3\ 
0 
0 . 
0 
0 
N 
M cu 
0 
8 
F 
v3 
0 
0 
0 
In 
0 
0 . 
*. 
.. .. 
0 
a e 
r- 
\D 
0 
I) 
1 
8 
I 
1 
8 
. u 
d 
0 
0 
0 
8 
.. x F 
a 
f- 
2 
b 
F3 x 
n 
Ch 
In s .. 
B 
b . 
1 
8 
I 
8 
t- In 
0 
t- 
9 
0 
8 
cu 0 In .. 
rl 
0 
0 cu s 
n 
0 
3 .. 0 cu m 
B 0 0 0, 8 0 K\ . - m  cu cu 
8 
8 
t 
I 
I1 
lt 
' I  
8 
1 
I 
1 
cu 
.. 
I PC 
a\ 
\D 
M 
(u 
z 
(u 
.. 
P; r! 
.. 
P; 
! 
0 
0 
0 
0 cu 
cu 
In a 
9 
8 
43 
cu 
a2 
cu 
0 
0 
9 
8 
cu 
8 
8 
8 
I 
1 
t 
8 
I 
I 
1 
I 
1 
1 
L *. 
/ " 
..c 
K\ 
e 
B 
u o m  z 
e 
g 
0 
4 
R 
? 
8 
8 
8 
tn 
K\ 
(u 
? cu 
8 
c; 
0 
(u 
0 
-s 
8 
I 
8 
I 
8 
1 
I 
8 
l- 
o 
0 
v) 
0 
rl 
2 
n 
s" 
0 
0 
8 a cu 
I 
1 
8 
I 
8 
8 
8 
I, 
8 
8 
8 
0 
' 8  
8 
I 
b 
8 
3 
& 
0 rl 
0 
0 
m 
3 
cu 
3 
3 cu 
0 
0 
0 cu 
cu 
rl 
f 
Er 
0 
0 
0 
l i  
d x 
I 4  
.. 
e 
E 
2 cu 8 
9 
?i 
e u 
d 
In 
? .. 8 0 rl 
h r; 
. .  
e 
I? 
? 
aj 
W . 
3 
2 
H 
2 
k 1 
8 
cu 
1 
8 
8 
I 
4 
rl 
(u 
.. 
8 ln 
e 
tn 
rl 
id 
i 
I 
I 
I 
I 
8 
8 
8 
8 
I 
I 
8 
8 
I 
0 
0 
0 
2 
I 
1 
1 
8 
1 
I 
I 
I 
1 
I 
I 
R 
d x 
8 e. 
tk 
-t’ 
CD 
rl 
8 
o\ 
rl 
8 
(u 
3 
% cu 
In 
0 
rl 
In 
d 
3 
cu 
N 
0 
F: 
3 
I 
1 
1 
8 
1 
I 
rl 
0 
0 
cn 
f 
0 
\D cu 
rl 
0 
0 
E- 
o 
I 
I 
1 
1 
I 
,I 
'I 
0 
0 
0 
0 
d 
l-i 
. 
f 
cu 
.. 
I 
1 
I 
I 
i 1 
I 
I 
1 
I 
O 3  
0 0  
0 0  
0 I+ 
(v 
0 
0 
0 a 
3 
3 
I 
cu 
8 8  
0 , s  0 0  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 
0 
0 
0 
rl 
rl 
0 
0 
rl 
. 
I 
I 0 
0 
m 
r( 
0 
0 
0 
0 
rl 
rl 
, 
1 
I 
I 
B 
I 
I 
I 
E 
8 
'I 
In 
e 
E-c 
? 
9 
u 
2 
e 
d 
0 
0 
cn 
f 
0 r- r- 
0 
9 
4 
R 
0 
0 
rl 
cu 
o\ 
ch 
0 
0 
0 
0 m 
0 
0 
% 
rl 
I 
e 
8 rl 
cu 
I 
e 
% 
9 
sf0 
'?8 
0 
rl - 
1 0  
c u r l  
w e  
4% r l c u  
E O  
9 
8 
3 
9 
I 
0 
0 
0 
I 
rl 
E- 
0 
0 
% 
8 rl
8 
rl 
3 
pr\ 
o\ m 
0 
0 
0 
0 m 
e 
8 
I 
I 
t 
I 
1, 
I 
I 
I 
I 
0 
0 
a 
0 
0 
\D 
0 
% 
pc 
a 
8 0
I 
I 
3 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
(u 
e 
0 r; 
.. 
4 
e 
0 
0 
0 
a 
9 
0 
0 
t- 
I 
I 
I 
a 
I 
I 
.. 0 
0 
0 
0 
3 
I 
I 
I 
1 
8 
1 
1 
1 
I 
1 
1 
I 
I 
I 
I 
1 
0 
0 
E- 
\o 
0 
E 
8 
a 
In 
8 
v\ 
0 
0 e 
I 
8 
I 
I 
I 
I 
8. 
I 
I 
I 
I 
rl 
0 
0 
cn 
3 
In 
In 
0 0 
0 
\o 
.. 
I .. 0 
e 
2 a 
e u 
tn 
to 
d 
.. 
e 
rl 
CJI t - 3  
t o t o  .. 
J 
.. 
d 
8 
f- . 
a 
8 
I 
I 
I 
I 
cu 
0 z 
e 
4 
3 
0 
0 
0 
0 
0 cu 
E 
C 
)c 
C 
E a 
rn 
0 
0 
0 
4 
v) 
0 
0 
3 
4 
Z .. 
3 
B 1 In d 
In 
r( 
% 
c, 
.. 
Fi m .. e t- 
c! 5 
$" 
pc I 
1 
B B f i  
I 
.. 
1 
: 
I 
1 .. rl .. 
1 
P 
0 .  a m  I 
8 . 0 3 0 3  
rl 
0 
f- 
0 
0 
4 %i %i R Cl 
2 .. 
0 
cn 
rl 
0 
I 
I 
a 
.. 
rl 
P- 
'? 
2 
u. 
pc 
I 
I 
I a 
i5 
i H 
0 
0 G a 
pr\ 
s! 
.. 
B 
a a 
P- 
In 
8 
P- 
i g !  
rl 
.. 
cu 
M w 
E- 
v\ 
f 
I 
8 
I 
1 
I 
I 
'. 
0 
0 
_s" 
i 
I 8 '  
" d 
! I  
1 
8 
8 
1 
8 
I 
13, 
8 
t 
# 
I 
8 
1 
E: 
X 
8 
I 
I 
I 
I c 
1 
1 
I 
I 
I. 
8 
1 
I 
I 
I 
8 
I & '  
I 
1 1  
n; 
4 
s; 
I 
I 
t 
E 
o o o o o o ~ t n d m l n r l j  rnrc\rc\rlO 000 c u r l  
Eumrlrl 00 
Q ) Q )  
I 
I 
I 
1 
I 
1 
X 
1 
I 
I 
I 
I 
I 
I 
I 
rT) 
-P 
rl 
P 
X 
d X 
I 
I 
I 
I 
I 
I 
I 
I 
I 
W 
c 
x 
0 0 0 0 0 0 f 0 0 l n 0 0 c u 0 c u 0 0 0 0 0 0  ocu 
0 0  
I 
0 6 )  
ri K\ cu 
0 
f 
0 E: 
0 
d 
.p 
Ld 
d 
5 a 
I 
I 
I 
ch 
\ o I  
K \ I  cu 
X X 
. . . .  
1 1 1 1  
. . . . . .  
l l l l l  
. . . . .  . . .  
!z 
0 
tl 
c, 
d 
tl 
I 
I 
7 
I 
I 
8 
n 
E: 
8 q  0 0 0 0 0 0 ~  30'0 030 0 0 a 0  0 0  0 0  (u I4 
0 0  
..................... 
.rl 
2 a 
' .  
I 
Y 
I 
1 
m 
Li 
1 
I 
0 
8 
E: 
0 0 0 0 0 li 0 cu m a  L? N rl M rl cu li 0 0 0 0 N li 
00 r ( l i n J r l r i I - 4  
8 s  
22 cu 
3Ln 
cu cu cu cv N cu cu N cu cu cv cu ry cu N N cu N @J 0 r o  
000000000000000000000 
E 
I 
I 
8 
1 
I 
8 
I 
c X X 
m 
P 
rl 
S n p  
% 
0 
N 
I 
I 
H 
h 
X x x x x  8 F: 
o o  
3 n  n >  ~n 
N N  
I 
1 
I 
I 
1 
I 
" 
z 
C U I  
I 
X il E 
1 
1 
I 
8 
I) 
I 
I 
I 
X # # #  X 
I 
I 
I 
I 
fi X 
0 0 0 0 0  0 0 0 rl (u C\mW r.lO 0 0 0 0 0 ri ri 0 cum 
3 k
crl 
k 
I 
h O  
9 0  
3 z  
z 
C U I  
I 
x 
0 0 0 0 0 0 F N 3 n N 3  j 3 3 4 3 0 3 3 3  N CUO rl 3 9  
oa, 
. .  
id 
S ?  
8 8  
x X X x 
i -0 -0 - 0  . . . 
rn 
3 
P c 
00 0 000 0 r l c o  0 m\D Lnrnr - l r l  rnrlo 00 cu rl 
M M A  00 
O Q  
ri r i d  r i  r l C U  C U N  CU C U C U  (u CU CU (u(u o o c o o o o o o o o o o o o o o o o o o  dMCU CV (u (uN m\ao 
n 
. . . . *  
I 
I 
4 
S I   
8 
x x 
. . . . . . . . 
3 
8 
I 
I I  
I 
X E: 
r l 0 0 0 0 0 0 c n 0 0 S 0 0 f 0 0 0 0 0 0 0  0 4  
O7 r-i b rl 
Q ) Q )  
cuiu' 
O O O r l d d r i d r l d d d d r l  ChN o " 8 8 8 8 8 8  o c o o o o o o o o o o o o  o\v)(u 
I 
I 
I 
1 
8 
I 
I 
I I  
I 
E: I 
0 0 0  0 0  0 0 0  0 0-3 0 0 0 C-G 0 0 0 0 0  O d  
O ?  
rl In 
rl d l-i r l4  rl . . . . . . . . . . . . . . . . . . . . .  
I 
I 
1 
=i 
C U I  
I 
Q ) a J  
I 
I 
I 
I 
H 
I 
I I  
I 
X x 
E: 
rl 0 0 l-i 0 0 0 cu 3 t-1 tp 0 0 0 0 0 0 0 0 rl 0 
00 
b . . . . . . .  
I 
I 
I 
I 
I 
I 
D 
I 
1 
I 
rn 
2 1  
C U I  
I k  
1 G - i  w 
I 
X 
0 0  0 0 0 o o r l o o  l-it-a\w r r \ o r l oooo  r i d  
Q Q ,  
rl MN N 0 0  
O r l r l r l r l r l ~ r l r i r l ~ ~ r l r i r l r l ~ r l c u N c u  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
. a * .  
In 
0 
0 tm cu 
% 
. 0 . 0 . .  . . .  
' c  
0 0 0  0 0  0 N O 3  cnm i n 3  no 0 0 0 0 0 cu rl 
d d d  0 0  
e . .  
